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MEMORANDUM FOR: Distribution NOV G 1999

FROM: éa_Ged%ge Hg'Daﬁcy

Chief, Domestic Fisheries Division

SUBJECT : Amendment 58 to the Fishery Management Plan for
the Groundfish Fishery of the Bering Sea and
Aleutian Islands Area (FMP)

The North Pacific Fishery Management Council has submitted to the
National Marine Fisheries Service, the attached amendment for
Secretarial review, approval, and implementation. The document
includes an environmental assessment, regulatory impact review,
and initial regulatory flexibility analysis. On November 4, 1999
(64 FR 60157), NMFS published a notice of availability of

Amendment 58 for public review and comment through January 3,
2000.

Amendment 58 would revise the FMP's management measures for
chinook salmon by (1) removing the prohibited species catch (PSC)
limit of 48,000 chinook salmon from the FMP and replacing it with
a framework that would allow NMFS to establish the chinook PSC
limit through regulations; and (2) revising the boundaries of the
chinook salmon savings area (CHSSA). The Council also
recommended that NMFS use the framework proposed in Amendment 58
to reduce the chinook PSC limit from 48,000 to 29,000 salmon over
a 4-year period, to implement year-round accounting of chinook
salmon bycatch in the pollock fishery beginning on January 1 of
each year, to revise the boundaries of the CHSSA, and to set new
CHSSA closure dates.

Please provide your comments (including "no comment") by
December 20, 1998. 1If you have any questions, please call
Gerrie Dubit at 301-713-2341.
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CORRECTIONS TO THE ENVIRONMENTAL ASSESSMENT/REGULATORY
IMPACT REVIEW/INITIAL REGULATORY FLEXIBILITY ANALYSIS
for

Amendment 58 to the Fishery Management Plan for the Bering Sea and Aleutian Islands
Page 5, line 1, portion in parenthesis should be corrected to read "(Magnuson-Stevens Act)."
Page 6, Section 1.2, paragraph 1 in the last sentence, ‘of” should be corrected to ‘off.’

Page 6, last paragraph, discussion of Amendment 57 to the FMP should state the proposed rule
for Amendment 57 has not yet been submitted for Secretarial review and, therefore, final action
on the proposed amendment may not take place until the year 2000.

Page 13, first complete paragraph, line 3, delete ‘this’ and ‘from.’

Page 16, Section 3.2, line 1, correct spelling of ‘against.’

Page 35, line 2, first word correct spelling of ‘occur.’

Page 36, Section 4.2.2, last paragraph, line 5, correct spelling of ‘prudent.’

Page 44 of the RIR, first complete paragraph, line 5, correct spelling of ‘bycatch.’
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AMENDMENT 58
TEXT TO AMEND THE FISHERY MANAGEMENT PLAN FOR THE GROUNDFISH
FISHERY OF THE BERING SEA AND ALEUTIAN ISLANDS AREA

1. 1In Chapter 2.0, section entitled "History and Summary of
Amendments, " add the following:
1999:

Amendment 58 implemented on '

(1) Revise Chinook Salmon Savings Areas trawl closure areas.

2. In chapter 14 entitled "Management Regime," the following
sections are amended:
Under Section 14.4.3. entitled "Fishing Area Restrictions,"

In Section 14.4.3.2, entitled "Trawl Fishery," paragraph F
is revised to read as follows:

F. Chinook Salmon Savings Areas. (As described in Appendix
III and Figure 27e)-- If the Regional Administrator
determines that the PSC limit of chinook salmon caught while
harvesting pollock with trawl gear in the BSAI between
January 1 and December 31 is attained according to amounts
specified in regulations, NMFS will prohibit directed
fishing for pollock with trawl gear according to time
periods specified in regulations.

3. In Appendix III, add

number 10 as follows:

entitled "Description of Closed areas,

10. Chinook Salmon Savings Areag shown in Figure 27e are
defined as follows:

(1) The area defined by straight lines connecting the
following coordinates in the order listed:

54° 00' N., 171° 00' W.;

54° 00' N., 170° 00' W.;

53° 00' N., 170° 00' W.;

53° 00' N., 171° 00' W.; and

54° 00' N., 171° 00' W.

(2) The area defined by straight lines connecting the
following coordinates in the order listed:

56° 00' N., 165° 00' W.;

56° 00' N., 164° 00' W.;

55° 00' N., 164° 00' W.;

55° 00' N., 165° 00' W.;
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Executive Summary

The Magnuson-Stevens Act amendments emphasized the importance of bycatch effects on achieving
sustainable fisheries. National Standard 9 mandates that conservation and management measures shall, to the
extent practicable: (1) further reduce bycatch; and (2) to the extent bycatch cannot be avoided, minimize the
mortality of such bycatch. This Environmental Assessment/Regulatory Impact Review/Initial Regulatory
Flexibility Analysis (EA/RIR/IRFA) addresses a proposal to further reduce the incidental bycatch of chinook
salmon in the groundfish trawl fisheries of the Bering Sea and Aleutian Islands. The following alternatives
were examined:

Alternative 1: No Action. 7
Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment of a
bycatch limit of 48,000 chinook salmon in the BSAIL

Alternative 2: '
Include salmon taken after April 15 towards the bycatch limit of 48,000 chinook salmon. The Chinook
Salmon Savings Areas would close upon attainment of the bycatch limit, whenever this would occur.
Hence these areas could close, or remained closed, during later pollock seasons.

Alternative 3: \
Reduce the PSC limit to 36,000 chinook salmon in the BSAI. Trawling would be prohibited in the
Chinook Salmon Savings Areas through April 15 upon attainment of a bycatch limit of 36,000 chinook
salmon in the BSAI.

Option ] (applicable to Alternatives 2 and 3): Seasonally allocate the PSC limit, such that there are
separate triggers for the pollock seasons.

Option 2 (applicable to Alternatives 2 and 3): Begin accounting towards the PSC limit at the start of
the fall pollock season (currently September 1, or the ‘B’ season), with the amount carried over to the
next pollock ‘A’ season.

Alternative 4: :
Annual closure of specific “hot spot” blocks. These specific blocks are the five contiguous blocks of
the current Chinook Salmon Savings Area that in the vicinity of Unimak Island. These have been
identified in the document as 200, 201, 202, 227, 228, and 254. Block 201 has been further
subdivided in half east to west and labeled as 997 (the eastern half) and 998 (the western half).

Option 1: Consider a seasonal closure of the five blocks.

Option 2 (applicable to Alternative 4 and Option 1): The closure would only apply to the pollock
fisheries although chinook salmon bycaught in all trawl fisheries would apply toward a cap if in effect.

Alternative 5: (Preferred)
Alternative 5 would combine elements of Alternatives 2, 3, and 4. Specifically, the chinook salmon
bycatch cap would be reduced incrementally from 41,000 to 29,000 over three years beginning in the
year 2000 (the phase-in schedule would be as follows: year 2000=41,000 chinook salmon; 2001=
37,000; 2002=33,000; 2003=29,000). Accounting for the cap would begin January 1 and continue
year-round. Non-pollock fisheries would be exempt from the closure and those fisheries’ chinook PSC
bycatch would not be counted toward the PSC limit. This is a change from the status quo. Currently,
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all chinook salmon bycaught are counted towards the PSC limit. The two Pribilof blocks would be
deleted from the CHSSA closure area, and block 226 would be added. In the event the PSC limit is
reached before April 15, the chinook savings areas would close immediately to pollock fishing. The
closure would be removed after April 15, but would then be reinitiated on September 1.

The purpose of this action is to reduce the bycatch of chinook salmon in Bering Sea groundfish fisheries.
Analysis showed that a PSC limit of 36,000 chinook salmon would be a sizeable reduction from recent catches
(50,000 - 60,000 chinook, Table 2). The pollock fishery was found to harvest the largest and most variable
amount of chinook salmon of the Bering Sea fisheries. The Pacific cod fishery made up the other portion with
catches in the range of 5,000 - 7,000 chinook per year. The Council's intent, therefore, was a step-wise
reduction in the annual catch of chinook salmon to 36,000. The Council assumed that the Pacific cod fishery
would take 7,000 chinook a year, therefore the pollock bycatch would then be 29,000 chinook salmon.

Analysis of 1994-1997 observer data indicate that, regardless of season or year, the large majority of chinook
salmon have been intercepted in the CHSSA. In the five years examined, the 48,000 PSC limit was reached
three times, and the 36,000 PSC limit would have been reached in four of the five years. A 36,000 PSC limit
would have reduced the total number of chinook taken from 7% to 28% (3,000 to 18,000 salmon depending
on the year and given low bycatch outside the CHSSA). In 1998, approximately 60,000 chinook were
intercepted and both PSC limits were exceeded.

An accounting year beginning September 1, as suggested by Option 2 of Alternative 3, would better agree with
the biology of the salmon in the Bering Sea. This is because juvenile salmon (those primarily taken as bycatch)
enter the Bering Sea to feed in the autumn and remain throughout the winter, later moving to other areas in the
summer. If Option 2 had been in place, the 48,000 chinook PSC limit would have been reached in one of the
five years (4 accounting years) examined. In the 1997-1998 accounting year, both the 36,000 PSC limit and
the 48,000 PSC limits would have been reached 1/31/98 and 2/21/98, respectively. The potential cost of
adopting Option 2 would be that chinook salmon taken in the ‘B’ season could impact the ‘A’ season by closing
the CHSSA, an area that accounts for a relatively large portion of the ‘A’ season pollock catch, when the
pollock are of greatest value valuable. Most of the pollock catch has been taken from the CHSSA dunng the
‘A’ season, but in the ‘B’ season, most of the pollock catch comes from outside the CHSSA.

The analysis also indicated that the current CHSSA could be modified slightly. There tends to be high bycatch
in the vicinity of the Pribilof Islands, but bycatch within specific blocks is not consistent. It appears from
recent data that the two block area near the Pribilof Islands has not had high bycatch rates of chinook salmon.
Hence, these two blocks could be removed from the CHSSA. Alternatively, additional blocks, one which is
made up mostly of land on Unimak Island, showed consistently high bycatch of chinook salmon. Consideration
should be given to adding this block, or perhaps other blocks, to the CHSSA.

A simulated closure of the various "hotspot" blocks (Alternative 4) in different combinations caused variations
in the bycatch patterns in the remaining open blocks. In the pollock fisheries, with the exception of 1995 when
few chinook salmon were bycaught, the closure of any combination of blocks resulted in reductions in predicted
chinook salmon bycatch, with greater reductions coincident with larger total area closures (more blocks
included in the closure). Closures of the areas generally caused reductions in the bycatch of herring, slight
increases in the bycatch of halibut, moderate increases in other (mostly chum) salmon bycatch, and large
increases in crab bycatch. The closure of the blocks to all trawling further reduced the predicted levels of
chinook salmon bycatch. However, because greater effort is directed into open areas, the closures to all
trawling could potentially increase the percentage of crab bycatch of all species but could reduce halibut
bycatch levels.
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Under the status quo alternative, given a recent bycatch amount of 59,288 chinook salmon, a potential ex-vessel
value of $445,000 could be foregone by users of the chinook salmon resource other than BSAI commercial
fishermen. If one makes a number of simplifying assumptions (treated in detail in the RIR) an estimate can
be made of the potential economic value attributable to chinook salmon bycatch reductions under the preferred
alternative. For example, the preferred alternative could potentially reduce total chinook salmon bycatch in
BSALI trawl fisheries by as much as 26,000 chinook salmon annually, with an estimated ex-vessel value of
perhaps $196,275.

The costs associated with closures are due to potential foregone groundfish catch, reduced catch per unit effort
(CPUE), and operational costs of moving out of closed areas. Fishermen try to fish in areas and ways in which
they can maximize the returns on their capital; hence, forcing them to fish in non-optimal areas could result
in lower CPUE and impose other costs. These costs could not be quantified in this analysis, but an analysis of
CPUE in recent years predicted little change in the number of tows required to take the remaining catch outside
of the closure areas. A simulation model was employed and the results indicated that if the proposed area
closures were applied to all trawling, increased crab bycatch could occur, thus increasing bycatch costs.

There were several developments in 1998 which could have impacts on the analysis provided in this document.
The proposed reductions through the American Fisheries Act in the size of the catcher/processor fleet, the
reallocation of pollock total allowable catch (TAC) among the mothership, catcher-processor and shoreside
sectors of the fleet, and authorization of operating cooperatives in each of the three major sectors will all
change the patterns of effort for pollock target fisheries in the Bering Sea. The recent Biological Opinion
(Section 7 consultation) on the fishing related impacts on Steller sea lions could also cause far-reaching changes
in the distribution of pollock fishing effort. The consultation identified areas of critical habitat for Steller sea
lions, and the NPFMC has recommended actions to reduce the fishing effort for pollock within this critical
habitat, including closure of the Aleutian Islands management area to all pollock fishing. The NPFMC also
recommended spreading effort out in time so that “pulse” fishing periods are reduced. The recommended
periods are as follows (1) A1, beginning January 20; (2) A2, beginning February 20; (3) B, beginning August
I; and (4) C, beginning September 15.

The analysis in this document is dependent on historical data to define the most effective measures in reducing
chinook salmon bycatch. However, the changes discussed above will redistribute effort both spatially and
- temporally and the impacts these changes might have on chinook salmon bycatch are difficult to predict. The
central blocks in the CHSSA are all located within the Stellar sea lion critical habitat, and movement of effort
out of this area could be expected to reduce chinook salmon bycatch. Similarly, fishing effort in August would
be unlikely to encounter chinook salmon (although other salmon bycatch might be expected to be high). On
the other hand, the beginning of the ‘C’ season on September 15 will likely increase the chances of chinook
interceptions.

None of the alternatives are expected to have a significant impact on endangered, threatened, or candidate
species, and none of the alternatives would affect takes of marine mammals. Actions taken to control chinook
salmon bycatch in BSAI trawl fisheries will not alter the harvest of groundfish, but will reduce the incidental
bycatch of chinook salmon. In sections 1.3.3 and 2.2 the origin of chinook salmon bycaught in BSAI trawl
fisheries are discussed. Unfortunately, limited data are available to accurately describe the composition of this
bycatch. However, information that has been analyzed such as coded wire returns, scales, and other methods,
reveals that a very small fraction of the entire population of chinook salmon in the BSAI is composed of ESA
listed salmon. NMFS presently is working under a biological opinion of no jeopardy regarding the take of
certain ESA listed salmon (section 2.2). It is likely that a reduction in the overall take of chinook saimon in
the BSAI would also reduce the probability that an ESA listed chinook salmon would be intercepted. Since
the date of the last biological opinion on Pacific Northwest salmon, new salmon stocks have been added to the
list of endangered or threatened species.
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None of the alternatives is expected to result in a "significant regulatory action" as defined in E.O. 12866.

None of the alternatives is likely to significantly affect the quality of the human environment, and the
preparation of an environmental impact statement for the proposed action is not required by Section 102(2)(C)
of the National Environmental Policy Act or its implementing regulations.

1.0 INTRODUCTION AND BACKGROUND

The groundfish fisheries in the Exclusive Economic Zone (EEZ) (3 to 200 miles offshore) off Alaska are
managed under the Fishery Management Plan for the Groundfish Fisheries of the Gulf of Alaska and the
Fishery Management Plan for the Groundfish Fisheries of the Bering Sea and Aleutian Islands Area. Both
fishery management plans (FMP) were developed by the North Pacific Fishery Management Council (Council)
under the Magnuson Fishery Conservation and Management Act (Magnuson Act). The Gulf of Alaska (GOA)
FMP was approved by the Secretary of Commerce and become effective in 1978 and the Bering Sea and
Aleutian Islands Area (BSAI) FMP become effective in 1982.

Actions taken to amend FMPs or implement other regulations governing the groundfish fisheries must meet the
requirements of Federal laws and regulations. In addition to the Magnuson Act, the most important of these
are the National Environmental Policy Act (NEPA), the Endangered Species Act (ESA), the Marine Mammal
Protection Act (MMPA), Executive Order (E.O.) 12866, and the Regulatory Flexibility Act (RFA).

NEPA, E.O. 12866 and the RFA require a description of the purpose and need for the proposed action as well
as a description of alternative actions which may address the problem. This information is included in Section
1 of this document. Section 2 contains information on the biological and environmental impacts of the
alternatives as required by NEPA. Impacts on endangered species and marine mammals are also addressed
in this section. Section 3 contains a Regulatory Impact Review (RIR) which addresses the requirements of
E.O. 12866, that economic impacts of the alternatives be considered. Section 4 contains the Initial Regulatory
Flexibility Analysis (IRFA) required by the RFA which specifically addresses the impacts of the proposed
action on small entities.

This Environmental Assessment/Regulatory Impact Review/Initial Regulatory Flexibility Analysis
(EA/RIR/IRFA) addresses a proposal to. further control the incidental bycatch of chinook salmon in the
groundfish trawl fisheries of the Bering Sea and Aleutian Islands.

1.1 Purpose and Need

The Magnuson-Stevens Act amendments emphasized the importance of bycatch effects on achieving
sustainable fisheries. National Standard 9 mandates that conservation and management measures shall, to the
extent practicable: (1) minimize bycatch; and (2) to the extent bycatch cannot be avoided, minimize the
mortality of such bycatch. In addition, Section 303 of the Act was amended to add bycatch reduction
incentives as a discretionary provision of FMPs. This provision reads that any FMP may “include, consistent
with the other provisions of this Act, conservation and management measures that provide harvest incentives
for participants within each gear group to employ fishing practices that result in lower levels of bycatch or in
lower levels of the mortality of bycatch.”

Amendments to the Act also provide specific direction to the North Pacific Council regarding bycatch reduction
(Section 313). Subpart (f) reads “In implementing section 303(a)(11) and this section, the North Pacific
Council shall submit conservation and management measures to lower, on an annual basis for a period of not
less than four years, the total amount of economic discards occurring in the fisheries under its jurisdiction”.
Additionally, subpart (g) provides for the Council to amend its FMPs to provide incentives to reduce bycatch
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and bycatch rates (page 104 of red book). Incentives can include a system of fines (up to $25,000 per vessel
per season), as well as allocations of regulatory discards to individual fishing vessels.

The specific language of the final rule on National Standard guidelines for bycatch, dated May 1, 1998 is
provided below for reference:

Sec. 600.350 National Standard 9--Bycatch.

(a) Standard 9. Conservation and management measures shall, to the extent practicable:

(1) Minimize bycatch; and

(2) To the extent bycatch cannot be avoided, minimize the mortality of such bycatch.

(b) General. This national standard requires Councils to consider the bycatch effects of existing and planned conservation
and management measures. Bycatch can, in two ways, impede efforts to protect marine ecosystems and achieve
sustainable fisheries and the full benefits they can provide to the Nation. First, bycatch can increase substantially the
uncertainty concerning total fishing-related mortality, which makes it more difficult to assess the status of stocks, to set
the appropriate OY and define overfishing levels, and to ensure that OYs are attained and overfishing levels are not
exceeded. Second, bycatch may also preclude other more productive uses of fishery resources.

(c) Definition--Bycatch. The term **bycatch” means fish that are harvested in a fishery, but that are not sold or kept for
personal use. Bycatch includes the discard of whole fish at sea or elsewhere, including economic discards and regulatory
discards, and fishing mortality due to an encounter with fishing gear that does not result in Capture of fish (i.e.,
unobserved fishing mortality). Bycatch does not include any fish that legally are retained in a fishery and kept for
personal, tribal, or cultural use, or that enter commerce through sale, barter, or trade. Bycatch does not include fish
released alive under a recreational catch-and-release fishery management program. A catch-and-release fishery
management program is one in which the retention of a particular species is prohibited. In such a program, those fish
released alive would not be considered bycatch. Bycatch also does not include Atlantic highly migratory species harvested
in a comumercial fishery that are not regulatory discards and that are tagged and released alive under a scientific
tag-and-release program established by the Secretary.

(d) Minimizing bycatch and bycatch mortality. The priority under this standard is first to avoid catching bycatch species
where practicable. Fish that are bycatch and cannot be avoided must, to the extent practicable, be returned to the seaalive.
Any proposed conservation and management measure that does not give priority to avoiding the Capture of bycatch
species must be supported by appropriate analyses. In their evaluation, the Councils must consider the net benefits to the
Nation, which include, but are not limited to: Negative impacts on affected stocks; incomes accruing to participants in
directed fisheries in both the short and long term; incomes accruing to participants in fisheries that target the bycatch
species; environmental consequences; non-market values of bycatch species, which include non-consumptive uses of
bycatch species and existence values, as well as recreational values; and impacts on other marine organisms. To evaluate
conservation and management measures relative to this and other national standards, as well as to evaluate total fishing
mortality, Councils must--

(1) Promote development of a database on bycatch and bycatch mortality in the fishery to the extent practicable. A
review and, where necessary, improvement of data collection methods, data sources, and applications of data must be
initiated for each fishery to determine the amount, type, disposition, and other characteristics of bycatch and bycatch
mortality in each fishery for purposes of this standard and of section 303(a)(11) and (12) of the Magnuson-Stevens Act.
Bycatch should be categorized to focus on management responses necessary to minimize bycatch and bycatch mortality
to the extent practicable. When appropriate, management measures, such as at-sea monitoring programs, shouid be
developed to meet these information needs.

(2) For each management measure, assess the effects on the amount and type of bycatch and bycatch mortality in the
fishery. Most conservation and management measures can affect the amounts of bycatch or bycatch mortality in a fishery,
as well as the extent to which further reductions in bycatch are practicable. In analyzing measures, including the status
quo, Councils should assess the impacts of minimizing bycatch and bycatch mortality, as well as consistency of the
selected measure with other national standards and applicable laws. The benefits of minimizing bycatch to the extent
practicable should be identified and an assessment of the impact of the selected measure on bycatch and bycatch mortality
provided. Due to limitations on the information available, fishery managers may not be able to generate precise estimates
of bycatch and bycatch mortality or other effects for each alternative. In the absence of quantitative estimates of the
impacts of each alternative, Councils may use qualitative measures.

Information on the amount and type of bycatch should be summarized in the SAFE reports.

(3) Select measures that, to the extent practicable, will minimize bycatch and bycatch mortality. (i) A determination
of whether a conservation and management measure minimizes bycatch or bycatch mortality to the extent practicable,
consistent with other national standards and maximization of net benefits to the Nation, should consider the following
factors:
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(A) Population effects for the bycatch species.

(B) Ecological effects due to changes in the bycatch of that species (effects on other species in the ecosystem).
(C) Changes in the bycatch of other species of fish and the resulting population and ecosystem effects.

(D) Effects on marine mammals and bxrds

a es in the distribution of benefits and costs.

(11) The Councils should adhere to the precautionary approach found in the Food and Agriculture Organization of the
United Nations (FAO) Code of Conduct for Responsible Fisheries (Article 6.5), which is available from the Director,
Publications Division, FAO, Viale delle Terme di Caracalla, 00100 Rome, Italy, when faced with uncertainty concerning
any of the factors listed in this paragraph (d)(3).

(4) Monitor selected management measures. Effects of implemented measures should be evaluated routmely
Monitoring systems should be established prior to fishing under the selected management measures. Where applicable,
plans should be developed and coordinated with industry and other concerned organizations to identify opportunities for
cooperative data collection, coordination of data management for cost efficiency, and avoidance of duplicative effort.

(e) Other considerations. Other applicable laws, such as the MMPA, the ESA, and the Migratory Bird Treaty Act,
require that Councils consider the impact of conservation and management measures on living marine resources other
than fish; i.e., marine mammals and birds.

To comply with these provisions of the Act, the Council emphasized the need for additional bycatch
management measures during the 1997 call for proposals. At the September meeting, the Council initiated
development of several of the proposals received. One of the proposals approved for analysis was a proposal
to lower the chinook salmon bycatch limits that triggers a closure of the Chinook Salmon Savings Areas
(CHSSA) in the Bering Sea. This proposal, submitted by the Yukon River Drainage Fisheries Association,
identified the current bycatch trigger of 48,000 chinook salmon as inadequate and not effectively reducing
chinook salmon bycatch. Additionally, bycatch of chinook salmon after April 15 does not apply towards the
PSC limit that triggers a closure.

1.2 Related NEPA Documents

This EA tiers off the Alaska Groundfish FSEIS (NMFS 1998a) which analyzed the effects of groundfish
fisheries in the EEZ off Alaska and displayed fishery induced impacts on all aspects of the ecosystem. This
EA also tiers off the Steller sea lion emergency rule EA (NMFS 1999), which analyzed (for the short-term)
the impacts of implementing the reasonable and prudent alternatives to avoid the likelihood of the pollock
fisheries off Alaska jeopardizing the continued existence of the western population of Steller sea lions, or
adversely modifying its critical habitat. This EA also tiers of the 1999 Groundfish Total Allowable Catch
Specifications EA (NMFS 1998b).

Fishery management measures being developed concurrently with this proposed action which affect the trawl
pollock fisheries throughout some or all of these management areas include: 1) Amendment 57 to the FMP for
the Groundfish Fishery of the Bering Sea and Aleutian Islands area to prohibit the use of nonpelagic trawl gear
in directed pollock fisheries, 2) American Fisheries Act implementation, and, 3) Steller sea lion conservation
measures. These actions are explained further below:

In June 1998, the Council adopted a fishery management plan amendment (Amendment 57) to the FMP for the
Groundfish Fishery of the Bering Sea and Aleutian Islands that will prohibit the use of nonpelagic trawl gear
in the BSAI pollock fishery. A draft Environmental EA/RIR/IRFA for this action was prepared and submitted
for Secretarial review June 23, 1998. Final action on the proposed amendment is expected in the spring of
1999 and the regulation banning nonpelagic gear would be effective by the B season in the Bering Sea. In the
meantime, the same results are being achieved in the directed pollock fisheries by Council action taken during
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the 1999 TAC specification process. None of the 1999 pollock TAC in the BSAI pollock fishery was allocated
to vessels nonpelagic trawl gear. Prohibiting nonpelagic gear from directed pollock fisheries affects amounts
of crab and halibut bycatch and rates of benthic substrate disturbance.

On October 21, 1998, the President signed into law the American Fisheries Act (AFA), which imposed major
structural changes on the BSAI pollock fishery including: 1) The buyout of nine poilock factory trawlers, 2)
major shifts in pollock allocations from the offshore to the inshore and CDQ sectors of the industry, 3) a
prohibition on entry of new vessels and processors into the BSAI pollock fishery, 4) authorization of harvester
cooperatives in the inshore, mothership, and offshore sectors, and 5) establishment of protections for other
fisheries. The changes wrought by the AFA have the potential to interact greatly with the proposed RPA
measures, in both positive and negative ways. Formation of fishery cooperatives under the AFA may reduce
pressure on vessels participating in coops to race with each other to harvest available pollock quotas in Bering
Sea management areas. However, the AFA-mandated shift in pollock allocations from the offshore sector to
the less-mobile inshore sector could intensify fishing effort in nearshore areas critical to Steller sea lions, in the
absence of mitigating measures. The Council is currently developing management measures to implement the
provisions of the AFA, and an EA/RIR/IRFA for these potential regulations is being prepared.

The recent Biological Opinion (Section 7 consultation) on the fishing related impacts on Steller sea lions could
also cause far-reaching changes in the distribution of pollock fishing effort. The consultation identified areas
of critical habitat for Steller sea lions, and the NPFMC has recommended actions to reduce the fishing effort
for pollock within this critical habitat. The NPFMC also recommended spreading effort out in time so that
“pulse” fishing periods are reduced. The recommended periods are as follows (1) Al, beginning January 20;
(2) A2, beginning February 20; (3) B, beginning August 1; and (4) C, beginning September 15. NMEFS is
currently considering Council recommended conservation measures and will develop proposed rulemaking
accordingly, with final rulemaking required before the start of the 2000 pollock fishery.

1.3 Background

Salmon are taken incidentally as bycatch in trawl fisheries, Number of salmon taken as incidental
particularly the midwater pollock fishery. A handful of bycatch

chinook salmon are also taken as bycatch in the jig fishery in BSAI trawl fisheries, 1989-1998. Note
for Pacific cod. Virtually all salmon bycatch is chinook o " "that .

salmon and chum salmon, with less than 5% of the salmon >95% of the "other" salmon is chum salmon.
bycatch comprised of sockeye, pinks, or coho salmon.

Previous analysis of bycatch data have indicated the Year | Chinook | Other
bycatch is primarily juvenile salmon that are one or two Salmon | Salmon
years away from returning to the river of origin as adults. 1989 40,354 5.545
The origin of salmon taken as bycatch includes rivers in

western Alaska, central and southeast Alaska, Asia, the 1990 13,990 16,661

Pacific Northwest, and British Columbia. The number of
salmon taken incidentally in recent BSAI groundfish
fisheries is shown in the adjacent table. . 1992 37,372 38,919

1991 35766 | 31,987

Salmon are listed as a prohibited species in the groundfish 1993 45.964 | 243,246

fishery management plans, meaning that they cannot be 1994 43,636 94,508
kept, and must be returned to the sea as soon as possible
with a minimum of injury. However, regulations 1995 23,079 21,780

implemented in 1994 prohibited the discard of salmon taken
as bycatch in BSAI groundfish trawl fisheries until the
number of salmon has been determined by a NMFS 1997 50,218 67,536
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certified observer. The intent of these regulations was to provide additional information on the magnitude of
salmon bycatch in these fisheries. Additional regulations were adopted to allow voluntary retention of salmon
for donation to foodbanks. Salmon retained for this purpose are processed and distributed in a fashion that is
easily monitored.

The Council has taken measures to control the bycatch of salmon in trawl fisheries. Several bycatch “hotspot”
areas are closed to fishing if too many salmon are

bycaught (see adjacent figure). The Chum -

Salmon Savings Area closes to all trawling from Bering Sea '*
August | through August 31, and remains closed
if a bycatch limit of 42,000 "other" salmon is
taken within the Catcher Vessel Operational Area

(CVOA). Trawling is prohibited in the Chinook s Chum Saiman
Salmon Savings Areas through April 15 upon Savings Area
attainment of a bycatch limit of 48,000 chinook Chinock g
salmon in the Bering Sea and Aleutian Islands gl{mn
Area. The location of the 9 blocks included in this | agas — "~
area is provided in Figure 1. Block number 3 of : H ’.ﬁ ’ =) N
the chinook savings area is contained entirely S e Zia ¢ Gulf of Alaskea _
within the CVOA. -
i | [

1.4 Information Used for the Analysis

This analysis is based on observer data from 1994 through 1997, and on summary information provided by
NMFS. A Geographic Information System (GIS) was used to look at when and where the salmon have been
bycaught in those four years, and see if the old hot spots hold up, or if there are new hotspots which also might
deserve attention. In order to look at the effects of extending the effective date for the current closure, we
looked at cumulative salmon bycatch over time, estimated when a closure would be triggered, and contrasted
the salmon bycatch and catch coming out of the closed area after a closure would have been triggered, based
on 1994 -1997 data. The analysis summarizes the four years of historical data, but does not attempt to
estimate the foregone catch. The bycatch implications of pushing effort into other areas was examined for
specific hotspots and various bycatch species.

1.5 Origins of Chinook Salmon Caught Incidentally in BSAI Groundfish Fisheries

No stock identification work has been undertaken for chinook salmon since the studies discussed in Amendment
21b. Agencies are currently in the process of collecting genetic samples from streams around the Pacific Rim
to use as baselines for future genetic work. There has been genetic identification of chum salmon taken by
trawl fisheries in the Bering Sea. The previous studies for chinook salmon identification by scale pattern
analysis as provided in Amendment 21b are duplicated below.

Information on the origins of chinook salmon caught incidentally in trawl and other net fisheries of the Bering
Sea comes primarily from salmon scale pattern analysis. The study most relevant to the trawl groundfish
fisheries is Myers and Rogers (1988). Salmon scales collected by groundfish observers were analyzed to
identify the origin of chinook salmon bycaught in the foreign and joint-venture trawl groundfish fisheries in the
Bering Sea Exclusive Economic Zone (EEZ) during 1979, 1981 and 1982. The percent origin of chinook
salmon from various regions and within the Western Alaska region over all three years was:
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Western Alaska 60 %

Yukon 17 %
Kuskokwim 24 %
Bristol Bay 29 %
Central Alaska 17 %
Asia 14 %
S.E. Alaska/British Columbia 9 %

The percentages for the Yukon, Kuskokwim and Bristol Bay drainages are not intended to sum to the western
Alaska total percentage. These percentages were derived through the same analysis used to determine the
percent of chinook salmon of western Alaska origin, but with standards for each of these systems used
separately. When the separate western Alaska systems were included in the analysis, the percentages of
chinook salmon estimated to be of Central Alaska, Asia, and S.E. Alaska/British Columbia origin varied
somewhat because the separate western Alaska systems did not sum to the western Alaska total percentage.
The Central Alaska percentage includes fish from the Karluk, Chignik, Susitna, Kenai and Copper Rivers, and
the percentage represented by any one of these systems alone would be difficult to determine.

Several studies have estimated the origin of chinook salmon captured in the Japanese mothership fisheries for
salmon, both in the Bering Sea and in the North Pacific Ocean (Major, et al. 1975, 1977 a,b; Myers et al.
1984; Ito et al. 1985; Davis, 1990). Davis (1990) used scale pattern analysis to determine origins of chinook
salmon near Japanese mothership and landbased driftnet salmon fisheries in 1985 and 1986. Based on scales
collected in the vicinity of the mothership fisheries (north of the Aleutians and between 175°E and 175°W) the
percent origin of immature (age-1.2) chinook salmon was:

1985
Western Alaska 58 %
Central Alaska 3%

Asia (Kamchatka) 39 %

Scale pattern information from 1986 was also analyzed, but the Kamchatka and Yukon standards were similar and
did not allow an Asian/Western Alaskan origin stock separation (Davis, 1990). ‘

A previous study of chinook salmon from the area of the Japanese mothership salmon fishery, 1975 to 1981 (Myers
et al., 1987), indicated the following percentage origin of chinook salmon from the Bering Sea:
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Western Alaska 70 %

Yukon 48 %*

Kuskokwim 21 %*

Bristol Bay 14 %*
Central Alaska 10 %
Asia 18 %
S.E. Alaska/British Columbia 2%

* Not intended to sum to Western
Alaska total percentage as explained above.

Davis (1990) cites additional scale pattern studies (Major et al. 1975, 1977a,b) which also indicated "that western
Alaskan fish predominated in the Bering Sea and that the proportion of western Alaskan fish increased to the east."

Tagging data to determine region of chinook origin have been very limited but tend to corroborate results of scale
pattern analyses (Myers and Rogers, 1988). Davis states "In summary, the meager information available from
tagging experiments suggests that chinook in the Bering Sea may be predominantly of western Alaska origin and
that chinook in the North Pacific Ocean may be a mixture of North American and Asian stocks" (Davis, 1990).
North Pacific Ocean here refers to the area south of the Aleutian Island chain. Although scales from chinook salmon
are currently being collected by observers, no scale pattern analysis is currently being conducted to determine the
origin of chinook salmon bycaught in the groundfish fisheries. Observers are also collecting the heads of salmon
with clipped adipose fins for potential recovery of coded wire tags.

Davis also cites ongoing studies on infection rates by myxosporean brain parasites of chinook salmon (Nagasawa
and Urawa 1987; Urawa and Nagasawa 1988, 1989; Urawa et al. 1990). Of the two varieties of parasite under
investigation, the parasite suggested to indicate an Asian origin has not been found in chinook salmon captured in
the Bering Sea, indicating a prevalence of North American origin fish in the Bering Sea (Davis, 1990).

Myers and Rogers (1988) indicated that the predominant ages of chinook salmon intercepted in the Bering Sea
groundfish fisheries based on 1979, 1981 and 1982 samples were ages 1.2 and 1.3 (years in fresh water, years in
salt water, i.c. age 1.2 = four year old fish). Age 1.2 chinook accounted for 56% of the samples, and age 1.3
chinook accounted for 26% of the samples. Myers and Rogers speculated that the greatest effect of large incidental
catches of ages 1.2 and 1.3 chinook salmon offshore on inshore harvests would likely occur 1 or 2 years later (or
ages 1.3 and 1.4). Davis (1990) also found age 1.2 chinook salmon to comprise the major age group in research
vessel catches (70% and 61% in 1985 and 1986, respectively).

In general, the majority of chinook salmon encountered in the Bering Sea, whether in directed Japanese mothership
salmon fisheries or groundfish trawl fisheries, are of western Alaskan origin. There is a general tendency for the
percentage of western Alaskan chinook to increase moving west to east toward the North American continent.
However, western Alaskan chinook are the major component of chinooks caught throughout the Bering Sea. These
results are indicated by scale pattern analyses, tagging, and parasite information.

In addition, although the chinook salmon encountered in the North Pacific Ocean (e.g. south of the Aleutian Islands)
are primarily of Asian or central Alaska origin (depending on the study), "All studies agreed that western Alaska
is an important secondary stock." (Davis, 1990). Chinook salmon of western Alaska origin utilize the entire Bering
Sea, and to some extent the North Pacific Ocean as their range during the saltwater phase of their life.
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The mean percentages of chinook salmon in the Bering Sea estimated to be of western Alaska origin in the various
studies (expressed as a range with lowest and highest values if from multiple areas) are summarized as follows:

Study Percent Western Alaska
Major et al. 1975. 58% - 93%
Myers et al. 1987. 65% - 76%
Myers and Rogers. 1988. 53%-72%
Davis. 1990. 51%-62%

1.6 Chinook Bycatch in Western Alaska Adult Equivalents

Chinook salmon bycaught in Bering Sea trawl fisheries are predominantly of westemn Alaskan origin and are
primarily juveniles that are one to two years from returning to streams of origin (section 1.3.3 above). In order to
arrive at a rough estimate of the effects that trawl bycatch might have on western Alaskan adults, available
information from two western Alaskan river systems was employed. The Nushagak River chinook salmon run has
been closely monitored by the Alaska Department of Fish and Game, and annual estimates of catch and escapement
as well as age composition information were available for this river. Rough age composition of commercial and
subsistence catch was available from Yukon River Area Management Reports as well.

The Nushagak River drainage covers an extensive portion of the Bristol Bay watershed, and is the largest producer
of chinook salmon in Bristol Bay (Minard et al. 1992). Escapement into the Nushagak was approximated from
aerial surveys from 1966-1985, and has been estimated using side scanning sonar since 1986. Age composition of
escapements was from spawning ground samples in 1981-1985 and from sonar project samples 1987-1998.
Commercial catch age samples have been taken since 1966 (Beverly Cross, ADF&G Anchorage, Personal
Communication). Commercial, subsistence, and some recreational catch data for the Yukon River are available and
there is information from monitored index streams which help gauge escapement levels, but stock size information
for the entire river is lacking. Based on a Canadian tagging study and on some run composition information from
ADF&G, Brannian (1990) was able to estimate the total Yukon River run for the years 1982-1986.

The following procedure and assumfm'ons were followed in order to roughly express trawl bycaught chinook salmon
in western Alaska adult equivalents.

The total annual numbers of chinook salmon intercepted in the Bering Sea from foreign, joint venture and domestic
trawl fisheries during the period 1977-1998 were estimated from NMFS observer program reports. Based on the
results of Myers and Rogers (1988), 57%, 63% and 60% of the chinook salmon bycaught in trawls during 1979,
1981 and 1982, respectively, were estimated to be of western Alaskan origin. The mean percentage of western
Alaska origin chinook (60%) was assumed for all other years. These percentages were multiplied (as proportions)
against the total bycatch in a year to estimate the number of chinook of western Alaskan origin in a given year.

Myers and Rogers (1988) had estimated that 56% of the chinook included in their analysis were age 1.2 fish and
that 26% of the chinook were age 1.3. Assuming that all chinook bycaught in trawl fisheries are either age 1.2 or
1.3 fish, the percentages were then adjusted to 68.3% and 31.7% age 1.2 and age 1.3 fish, respectively. The
estimated numbers of western Alaska chinook were then multiplied by these proportions to estimate the numbers of
age 1.2 and age 1.3 chinook from western Alaska. ‘

Following the example of Myers and Rogers, the percentages of chinook salmon from the Yukon, Kuskokwim and
Bristol Bay systems (< 100%) were adjusted to equal 100%. It was further assumed that all of the western Alaskan
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fish were from either the Yukon River or Bristol Bay systems since the most information was available from these
two systems. The average percentage of Bristol Bay chinook (29%) was thus adjusted to 63.0% of all western
Alaska fish, and the Yukon River (17%) was adjusted to 37% of all western Alaska fish. These percentages (as
proportions) were multiplied against the total estimated number of western Alaskan chinook by age to estimate the
total number of chinook contributing to the two systems as 1.2 and 1.3 year-old fish.

Based on the age composition of the bycaught chinook salmon (predominantly age 1.2 and age 1.3), and the western
Alaska returns (predominantly age 1.3 and age 1.4), it was assumed that a portion of the chinook salmon bycaught
in the trawl fisheries as age 1.3 fish would have returned in the same year if they had not been intercepted. The
remainder of the age 1.3 chinook were assumed to return to the Nushagak and Yukon Rivers in the following year
as age 1.4 fish. None of the age 1.2 bycaught chinook salmon were assumed to have returned to western Alaska
during the year had they not been intercepted, a portion were assumed to retum in the following year as age 1.3 fish,
and the remainder were assumed to return 2 years later as age 1.4 fish. '

Annual at-sea natural mortality rates were assumed to be similar to those used by the Joint Chinook Technical
Committee in the Alaska-Canada treaty (PSC, 1988). The treaty assumes that the natural mortality rate over the
year between ages 1.2 and 1.3 is 20%, and that the natural mortality rate over the year between ages 1.3 and 1.4
is 10%.

The age 1.3 portion of the intercepted chinook salmon were assumed to return in the same year or in the following
year as age 1.4 fish. The estimated number of age 1.3 chinook salmon which were assumed to return in the following
year as age 1.4 salmon was multiplied by the proportion of age 1.4 chinook salmon from each of the systems. Prior
to multiplication, the age 1.3 salmon which were estimated to return the following year as age 1.4 salmon were
discounted by the 10% natural mortality rate. ' 4

A similar procedure was followed to estimate the returns which would have been expected of salmon intercepted as
age 1.2 fish. Fish returning the following year as age 1.3 fish were discounted by a natural mortality rate of 20%,
and those which returned two years later as age 1.4 were further discounted by a natural mortality rate of 10%. Fish
were allocated as ages 1.3 or 1.4 as above, by brood year contribution to returns as age 1.3 and 1.4 fish.

Preliminary information from ADF&G (Beverly Cross, ADF&G Anchorage, Personal Communication) was used
to determine that the majority of chinook salmon return to the Nushagak River as age 1.3 (average 34.2% 1966-
1998) and age 1.4 (average 43.5% 1966-1998) fish. The majority of chinook salmon return to the Yukon River as
age 1.3 (average 23.1% 1980-1991) or age 1.4 (average 54.0% 1980-1991) fish. Assuming that all chinook return
at age 1.3 or 1.4, the proportion of fish from the same brood year which returned as age 1.3 in a given year or as
age 1.4 in the following vear were determined by expanding the percentages to 100%.

As a rough estimate, approximately half of the bycaught chinook salmon in any given year would be expected to
return to western Alaskan systems as adults had they not been intercepted (Figure 2). Since bycatch in a given year
impacts multiple age groups, Figure 3 provides the bycatch in a given year and the number of adult chinook salmon
which would have returned in subsequent years had they not been bycaught. For instance the high bycatch in 1980
was composed of fish which would have contributed to the returns in 1980, 1981 and 1982. Bycatch has removed
approximately 20,000 adult chinook salmon from western Alaska returns since 1993.

The impact of such bycatch on western Alaskan stocks is unknown. There are several variables which interact to
influence the effect bycatch might have on stocks including chinook salmon run size, stock composition and
catchability. Variations in run strength and/or year class strength could lead to disproportional. bycatch of given
runs. Tendencies for individual stocks to aggregate separately from other stocks would also lead to disproportional
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bycatch of stocks. Finally, the catchability of chinook salmon may vary by season or age of fish which might also
lead to differential effects of bycatch.

The impact of bycatch on stocks other than western Alaskan is difficult to determine, however, we could expect
similar overall impacts as those described above. Little information is available on what the composition of the other
50% of the catch might be, where these this fish originate from, and what would be the expected ratio of returned
fish to native spawning grounds. Some of these fish would be likely to originate from Russia and the Pacific
Northwest (Rogers 1992; Francis and Hare, 1994). In Alaska, sophisticated tagging studies have only been done
for a few selected salmon species. No such data is available for other chinook salmon groups intercepted in Alaska.

1.7 Sampling of Chinook Salmon and Adequacy of Estimates

The Council has previously received a report on catch estimates and their precision in Bering Sea and Aleutian
Islands pollock fisheries and in the Bering Sea yellowfin sole fishery. In summary, Analytical and statistical review
of procedures for collection and analysis of commercial fishery data used for management and assessment of
groundfish stocks in the U.S. Exclusive Economic Zone off Alaska, prepared for Dr. William Karp by Jon H.
Volstad et al. of Verser, Inc. presented an evaluation of various methods for estimating catch from two fisheries in
the Bering Sea. The analysis was well documented and the statistical estimators explained with useful resuits. The
authors kept at the forefront several of the caveats and assumptions which have bearing on the results and cautioned
applying the results to other fisheries but did recommend applying the methods to other fisheries in the future. The
study provided statistical estimates based on a two stage sampling design with the first stage being the vessel level
(number of vessels with observers) and the second stage being the haul level (number of hauls sampled per vessel).
Useful graphs providing the changes in coefficients of variation (cv’ s) were provided under assumptions of various
levels of vessel and haul sampling.

The results indicated that for the offshore pollock and yellowfin sole fleets (both with 100% observer coverage) more
of the variance occurred at the vessel level than at the haul level so that the first level of sampling effort should be
across vessels, or increasing observer coverage. The variability between hauls was greater for species encountered
less often, so that for rarer species, increasing the number of hauls sampled for a vessel was also important.

The estimates of total groundfish catch from the two sampling-based estimators were closer to the more traditional
estimates (e.g. based on the blend estimate) in data from the pollock fishery, and all estimates were within 5% of
each other. In data from the yellowfin sole fishery, the two statistical estimates had very tight confidence intervals,
and besides not being within the intervals, the traditional estimates were approximately 10% lower than the sampling-
based estimates.

The total individual species catch was also estimated and, curiously, the best agreements between estimators were
not only the estimate of catch from the targeted species (pollock in the pollock fishery and yellowfin sole in the
yellowfin sole fishery), but also of the species for which numbers were estimated rather than weight - salmon and
crab. The estimates of catch of these species from the various estimators were closer than the estimates for species
such as Pacific cod and rock sole commonly encountered in the pollock and yellowfin sole fisheries. With few
exceptions (up to 20%), the estimates did not vary by more than 10%. This is not to say that the coefficient of
variation was not sometimes very large for the PSC estimates, as might be expected for rarer species.

An analysis of sampling requirements within each haul was beyond the scope of this study. This is unfortunate since
it would be expected that samples within a haul would account for a large portion of the variability in catch and
bycatch estimates. The absence of such an analysis led to assumptions which may have had unknawn consequences
on the current studies results. The analysis helps point out the need for an analysis of within haul variability and
sampling protocols.
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2.5

DESCRIPTION OF THE ALTERNATIVES

Alternative 1: No Action.
Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment of a
bycatch limit of 48,000 chinook salmon in the BSAI.

Alternative 2:

Include salmon taken after April 15 towards the bycatch limit of 48,000 chinook salmon. The Chinook
Salmon Savings Areas would close upon attainment of the bycatch limit, whenever this would occur.
Hence these areas could close, or remained closed, during later pollock seasons.

Alternative 3:

Reduce the trigger level to 36,000 chinook salmon in the BSAI. Trawling would be prohibited in the
Chinook Salmon Savings Areas through April 15 upon attainment of a bycatch limit of 36,000 chinook
salmon i the BSAL

Option 1 (applicable to Alternatives 2 and 3): Seasonally allocate the PSC limit, such that there are
separate triggers for the pollock seasons.

Option 2 (applicable to Alternatives 2 and 3): Begin accounting towards the PSC limit at the start of the
fall pollock season (currently September 1, or the ‘B’ season), with the amount carried over to the next
pollock °A’ season.

Alternative 4: :

Annual closure of specific “hot spot” blocks. These specific blocks are the five contiguous blocks of the
current Chinook Salmon Savings Area that in the vicinity of Unimak Island. These have been identified
in the document as 200, 201, 202, 227, 228, and 254. Block 201 has been further subdivided in half east
to west and labeled as 997 (the eastern half) and 998 (the western half).

Option 1: Consider a seasonal closure of the five blocks.

Option 2 (applicable to Alternative 4 and Option 1): The closure would only apply to the pollock fisheries
although chinook salmon bycaught in all fisheries would apply toward a PSC limit if in effect.

Alternative 5: (Preferred)

Alternative 5 would combine elements of Alternatives 2, 3, and 4. Specifically, the chinook salmon bycatch
PSC limit would be reduced incrementally from 41,000 to 29,000 over three years beginning in the year
2000 (the phase-in schedule would be as follows: year 2000=41,000 chinook salmon; 2001= 37,000;
2002=33,000; 2003=29,000). Accounting for the PSC limit would begin January 1 and continue year-
round. Non-pollock fisheries would be exempt from the closure and those fisheries’ chinook PSC bycatch
would not be counted toward the PSC limit. This is a change from the status quo, currently all chinook
salmon bycaught are counted towards the PSC limit. The two Pribilof blocks would be deleted from the
CHSSA closure area, and block 226 would be added. In the event the PSC limit is triggered before April
15, the chinook savings areas would close immediately to pollock fishing. The closure would be removed
after April 15, but would be reinitiated September 1.
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3.0 ANALYSIS OF THE ALTERNATIVES

3.1 Alternative 1: No Action.
Trawling is prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment of a
bycatch limit of 48,000 chinook salmon in the BSAIL

Chinook salmon bycatch in trawl fisheries reached a high in 1980 when foreign trawl vessels intercepted
approximately 115,000 chinook salmon (Figure 6). Following governmental action to reduce bycatch in the trawl
fisheries, the foreign flest was constrained by and stayed within a bycatch reduction schedule which reduced the
allowable level each year from 65,000 chinook salmon in 1981 to 16,500 chinook by 1986. Domestic trawl vessels
began fishing in these same fisheries and areas in the mid-1980’s and maintained chinook salmon bycatch below
40,000 fish through 1992. Since 1993, chinook salmon bycatch was below 40,000 fish in only 1995, and in 1996
and 1997 the bycatch was 63,179 and 50,218 chinook salmon, respectively. The bycatch in 1998 (through
12/19/98) was approximately 59,000 chinook salmon. A PSC limit at 48,000 chinook has been in place since 1995,
however the PSC limit only applies to the first 3.5 months of the year, with no restrictions in the subsequent months.
Salmon are rarely taken in fixed gear fisheries.

It is believed that most of the chinook taken as bycatch in the BSAI trawl fisheries are of western Alaska-origin.
A discussion of the status of chinook stocks and commercial fisheries information for specific Western Alaskan river
systems is provided in Appendix 1. In particular the poor returns to some of these systems in 1998 are discussed.
In Figure 7, updated state-wide commercial and subsistence catch information since the analysis in Amendment
21b until 1997 is displayed. Note that not all of the information is available from the 1997 catch. The total
statewide harvest of chinook salmon has been fairly constant in recent years, however, 1996 was the lowest statewide
catch of chinook salmon since the late 1970°s. While useful, catch numbers in themselves may not be indicative of
the health of salmon stocks since, for instance, a strike by fishermen, or the lack of a market may be a cause for little
or no catch in an area.

3.1.1 Chinook Salmon Bycatch in the Existing Chinook Salmon Savings Area

The Chinook Salmon Savings Area was adopted by the Council in 1995 and was effective beginning January 1,
1996 (see 50 CFR § 679.21(e)(7)(viii)). As explained in the introduction, a closure of this area would be triggered
by the interception of 48,000 chinook salmon during the first 3.5 months of the year, and re-opened on April 16 if
the closure had been in effect (the nine blocks included in the savings area are indicated in Figure 1). Although more
than 48,000 chinook salmon were taken over the course of a year in 1996, 1997, and 1998, closure of the area has
not been triggered because the PSC limit was not exceeded prior to April 15.

The total catch of chinook salmon by week and target fishery (B = bottom trawl for pollock; C = trawl for Pacific
cod; and P = pelagic trawl for pollock) during the years 1994 - 1997 is provided in the left column of Figure 12,
and the total catch of groundfish in these fisheries is provided in the right-hand column. Note that observer data is
not yet available for 1998, and this year was not included in the analysis presented in this section. The purpose of
Figure 12 and of Figures 13 and 14 is to compare the temporal patterns in bycatch and catch within the existing
closure area with those outside the existing arca. The patterns of chinook salmon bycatch were similar in 1994 and
1996, with the majority of chinook salmon taken during the first weeks of the fishing season. Most of this bycatch
was taken by the pelagic pollock fishery, and bycatch of a lesser magnitude occurred during the second half of the
year (although the amount of ‘B’ season chinook salmon bycatch was much higher in 1996 than in 1994). In 1995
with lower overall bycatch levels, the proportion of bycatch in the bottom trawl and Pacific cod fisheries was much
higher in both fishing seasons. Though similar to 1994 and 1996 in the predominance of bycatch in the pelagic
pollock fishery, the bycatch in 1997 differed from the previous years in the relatively low bycatch in the first half
of the year, and the extremely high bycatch in the months of September and October. The temporal patterns in
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groundfish catch have been very similar across years and fisheries, with the exception that the pollock ‘B’ season
began in mid-August in 1994 and 1995 and was changed to September 1 in 1996 and 1997. Again, this change in
season to later in the year could help explain the higher chinook salmon bycatch seen in the second half of 1996 and
1997.

The temporal pattern of chinook bycatch and total groundfish catch from within the Chinook Salmon Savings Area
is provided in Figure 13. The overall pattern in chinook salmon bycatch is very similar to that seen for the entire
Bering Sea (Figure 12), with the greatest difference being that fewer salmon in all three target fisheries were taken
within the area during the 1995 pollock ‘B’ season. This would indicate that with some exceptions, especially during
the ‘B’ season, most of the chinook salmon are taken within the Chinook Salmon Savings Area. The patterns in total
groundfish catch are similar over the first half of the year, indicating that much of the ‘A’ season catch is taken
within the closure area as well. However, it is evident from the figure that much of the ‘B’ season catch is taken
outside of the savings area.

The catch and bycatch taken outside of the Chinook Salmon Savings Area by week and across years are provided
n Figure 14. As the figure indicates, very few chinook salmon were taken outside of the closure area during the
‘A’ season in any year, and few were taken outside of the closure area during the ‘B’ season in 1994 or 1996.
During the low bycatch year of 1995, many of the salmon were taken outside of the closure area, and although the
higher proportion of chinooks were taken within the closure area in 1997, a larger number were taken outside the
closure area than had been previously seen. The graph indicates an increasing amount of groundfish catch has been
taken outside of the closure area during the ‘A’ season over the period 1994 - 1997 and that a majority of the
groundfish catch is taken outside of the closure area during the ‘B’ season in any year.

In summary, regardless of season or year, the majority of chinook salmon have been intercepted in the area defined
by the blocks of the Chinook Salmon Savings Area. This coincided with a high proportion of the groundfish catch
taken in the savings area during the ‘A’ season. During the ‘B season when fishing effort was more focused outside |
of the closure area, the majority of chinook salmon were taken within the savings area as well. The spatial patterns
in bycatch in relation to the established Chinook Salmon Savings Area are discussed below.

3.2 Alternative 2: _
Count salmon taken after April 15 aginst the PSC limit of 48,000 chinook salmon. The Chinook Salmon
Savings Areas would close upon attainment of the bycatch limit, whenever this would occur. Hence these
areas could close, or remained closed, during later pollock seasons.

3.21 Seasonal Bycatch of Chinook Salmon in the Bering Sea

The bycatch of chinook salmon is driven by the pollock fisheries which through 1998 were prosecuted in two distinct
time periods: 1) the pollock ‘A’ season which is primarily a roe fishery and begins during the last week of January
and lasts for approximately 4 - 6 weeks; and 2) the pollock ‘B’ season which during 1996-1998 began on September
1 and lasted approximately 5 - 8 weeks. The relatively short time period of these fisheries has made it difficult to
determine what the impacts of the trawl fishery on chinook salmon bycatch during other times of the year would be.
However, the analysis of the more continuous foreign and joint venture (JV) fishing operations in Amendment 21b
indicated that chinook salmon bycatch was highest in the first four months and last three to four months of the year,
with chinook salmon bycatch being very low to non-existent in May through August. As a general rule, the further
into the winter months the higher the bycatch levels tended to be. There are currently Community Development
Quota (CDQ) fisheries operating outside of the ‘A’ and ‘B’ seasons, and although some "other" (primarily chum)
salmon bycatch was seen in these fisheries operating prior to the ‘B’ season, little chinook salmon bycatch has been
seen outside of the primary fishing seasons based on observer data.
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During 1998, several measures have been adopted which are expected to change the patterns in pollock fishing in
the Bering Sea, and are expected to have unknown impacts on chinook salmon bycatch. The NPFMC instituted
measures to prohibit bottom trawling for pollock in 1999, and the resultant increased pelagic trawling would be
expected to increase chinook salmon bycatch since chinook are taken primarily in pelagic trawls. On December 3,
1999, NMFS issued a Biological Opinion (BO) which determined that there was a reasonable likelihood that the
pollock fisheries off Alaska jeopardize the continued existence of the western population of Steller sea lions or
adversely modify its critical habitat. The Council and NMFS promulgated emergency action to implement
reasonable and prudent alternatives (RPAs) to the pollock fishery during the 1999 fishing year, and are presently
promulgating permanent rulemaking for 2000 and beyond. As a result of the jeopardy finding, conservation
measures have been implemented which transfer effort out of sea lion critical habitat areas (location similar to the
Catcher Vessel Operational Area) and additional seasons have been created to distribute effort over time. The
impacts on chinook salmon bycatch from these changes is unclear, although we could expect that bycatch may be
reduced because the majority of the CHSSA is located within Steller sea lion critical habitat areas. Additionally,
the ‘B’ season has been changed so that it begins August 1, a month of low chinook salmon bycatch. However, a
new ‘C’ season is proposed that would begin on September 15, a month of high chinook salmon bycatch. There
have also been recent changes in pollock allocations under the American Fisheries Act, which are expected to further
change historical patterns in the pollock fishery.

The cumulative chinook salmon bycatches from all observed fisheries combined during the period 1993 through
1998 are provided in Figure 9. As the figure indicates, the pattern in bycatch levels over time differs annually and
makes predictions in bycatch difficult. Two years were characterized by high bycatch during the ‘A’ season (1994
and 1996), and four years by high bycatch during the ‘B’ season (1993, 1996, 1997 and 1998). There was
extremely low bycatch of chinooks seen in the ‘B’ season in 1994 and 1993, although 1994 had encountered a high
number during the previous ‘A’ season. Bycatch in 1997 began with the lowest bycatch levels during the six ‘A’
seasons examined and ended with high bycatch levels in the ‘B’ season. The 1998 season began with levels similar
to those seen in 1995 and 1997 during the ‘A’ season but ended with the highest catch in the ‘B’ season in any of
the six years. In 1996, high chinook salmon bycatch characterized both pollock fishing seasons.

As discussed above, chinook salmon bycatch has been observed to increase during the autumn and into the winter
months. The beginning of the pollock ‘B’ season changed between 1995 and 1996, from an August 15 opening to
a September 1 opening. Chinook bycatch was very low in 1994 and 1995 during a fishing season beginning on
August 15, and the bycatch of chinook salmon has been much higher during a fishing season beginning September
1 in 1996, 1997 and 1998.

An examination of cumulative bycatch of chinook salmon over the course of a year by target fishery revealed target
fishery specific differences (Figure 10). The data provided in this figure is from observed vessels only (1994-1997),
with target assigned by dominant species catch. Differences in the algorithm used in assigning targets in the past
and that currently in use may cause differences by target fishery in groundfish catch and chinook salmon bycatch
from previous reports. The cumulative bycatch of “other” chum salmon has been provided in this figure as well
(dashed lines) for comparative purposes. Whereas 1995 generally had low chinook salmon bycatch levels, this year

"represented the highest bycatch levels in both the bottom trawl for pollock and the Pacific cod trawl fisheries.
Among the possible causes for this were the bottom orientation of the gear used in pursuing these targets with
chinook salmon perhaps being found at greater depths, or because of the more mixed-stock nature of the two targets
in relation to the pelagic pollock target. The Pacific cod fishery is not regulated by the ‘A’ or ‘B’ season, and this
fishery tends to have been mainly prosecuted prior to the pollock ‘B’ season in any year which is the reason for the
low chinook bycatch in this fishery during the second half of any year.

The purpose of this analysis is to examine the impacts of imposing PSC limits of 36,000 or 48,000 chinook salmon
on a seasonal or annual basis. Figure 11 provides the proportion of chinook bycatch reported over the six years
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1993 - 1998 during the first (‘A season) and second (‘B’ season) halves of the year. The two proposed bycatch
PSC limits are indicated by lines in the figure. As discussed above, 1995, 1997 and 1998 had relatively low chinook
salmon bycatch levels during the first half of the year, and 1994 and 1995 had relatively low bycatch levels during
the second half of the year. The 36,000 chinook level was exceeded during the ‘A’ season in 1994 and 1996, and
this level was exceeded by the end of the ‘B’ season in all years with the exception of 1995. The 48,000 chinook
level was exceeded during the second half of the year in 1996, 1997, and 1998.

3.3  Alternative 3:
Reduce the trigger level from 48,000 to 36,000 chinook salmon in the BSAIL. Trawling would be
prohibited in the Chinook Salmon Savings Areas through April 15 upon attainment of a bycatch limit of
36,000 chinook salmon in the BSAL

3.3.1  Annual Closure of the Chinook Salmon Savings Area Under Various PSC limits

Historical data (1994-1997) were examined to determine the time a closure would have been triggered given PSC
limits of 36,000 or 48,000 chinook salmon. Weekly NMFS reports of total chinook salmon bycatch by week and
target fishery were used in this analysis. Haul by haul observer data was used to determine the proportion of the
catch and bycatch taken within the closure area. The data include catch and bycatch from all trawl targets in the
Bering Sea. The results are summarized in Table 1. The paragraph headings below correspond to the sections in
Table 1.

Dates-closure would have been triggered:

The historical data indicate that the 48,000 PSC limit would have been reached on the week ending September 28
in 1996 and on the week ending October 18 in 1997. Given a PSC limit of 36,000, the closure would have been
triggered during the ‘A’ season in 1994 and 1996 (April 9 and March 2, respectively), and during the ‘B’ season
in 1997 (October 4). No closure would have been triggered in 1995.

Amount taken after the PSC limit had been reached — entire Bering Sea:

The PSC limit of 48,000 chinooks would have triggered a closure at the very end of the season in 1997, with 1
salmon and 34,560 mt (2% of the total year catch from all fisheries) taken after this date. Following the projected
closure under a 48,000 chinook salmon PSC limit in 1996 (September 28), 14,721 chinook salmon (23% of the year
catch) and 276,842 mt of groundfish (16% of the year catch) were taken from the Bering Sea in all fisheries after
this date. The pollock fisheries accounted for 14,565 chinook salmon and 256,790 mt of groundfish during this
period.

Three closures would have been triggered given a PSC limit of 36,000 chinook salmon. The high bycatch during
the ‘A’ season in 1994 would have triggered a closure on April 9. Relatively few salmon were taken after this date
in the Bering Sea (6,968 chinooks, or 16% of the total bycatch), however, 56% of the groundfish catch from all
fisheries (1.018 million mt) was taken in the period after the PSC limit was reached in the entire Bering Sea. The
pollock fisheries accounted for 4,586 chinook salmon and 724,067 mt of groundfish during the period following
April 9. With no change in the seasonal closure of the Chinook Salmon Savings Area, the area would have been
reopened on April 16. There were approximately 500 chinook salmon and 20,000 mt of groundfish taken during
the one week the closure would have been in place (April 9 — April 15).

In 1996, the high ‘A’ season bycatch levels would have caused the 36,000 PSC limit to be reached on March 2, even
earlier than in 1994. After this date, 26,521 chinook salmon (42% of the year total) were taken primarily in the
pollock ‘B’ season, and 65% (1.106 million mt) of the total groundfish catch by all fisheries was taken from the
entire Bering Sea after the 36,000 chinook PSC limit was reached. Between March 2 and the end of the year,
20,046 chinook salmon and 684,186 mt of groundfish were taken by the pollock fisheries operating in the Bering
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Sea. With no change in the seasonal closure of the Chinook Salmon Savings Area, the area would have been
reopened on April 16. There were approximately 6,000 chinook salmon and 220,000 mt of groundﬁsh taken during
the six weeks the closure would have been in place (March 2 — April 15).

The low ‘A’ season bycatch of chinook salmon would nonetheless have allowed the 36,000 PSC limit to be reached
because of the high ‘B’ season bycatch on October 4 in 1997. The catch of chinook salmon after the PSC limit had
been reached was 11,603 (23% of the total bycatch), and the total groundfish catch taken in the Bering Sea after
the closure was 119,042 mt (7% of the annual catch). Of this, 11,587 chinook salmon and 66,346 mt of groundfish
were taken in the pollock fisheries.

Amount taken after the PSC limit had been reached within the current chinook salmon closure area:

Table 1 provides the amount of the total bycatch and catch taken from the Chinook Salmon Savings Area, following
a closure due to the PSC limits. Figures 15 and 16 provide graphics for this section of Table 1 for chinook bycatch
and groundfish catch, respectively. In each case, the total amount taken in the closure area after the date a PSC limit
would have been reached is compared to the amount taken during the whole year from the entire Bering Sea.
Comparisons are also made between the amount taken from the closure area to the total amount taken from the
Bering Sea during the period after the PSC limit would have been reached.

Given a PSC limit of 36,000 chinook salmon, roughly 7% (3,129 chinook salmon) of the annual total chinook were
taken within the closure area after the PSC limit was triggered in 1994 (approximately 85% or 2,600 fish were taken
in the pollock fisheries). This is compared to 16% (6,968 fish) of the total chinook taken from the entire Bering Sea
after the PSC limit was reached (45% of the chinook were taken in the closure area and 55% outside of the closure
area following the PSC limit being reached). The groundfish catch within the closure area in 1994 following PSC
limit attainment was 15% (280,786 mt) of the year total compared to 56% (1,018,815 mt) taken in the entire Bering
Sea following PSC limit attainment (28% of the catch following a closure was taken within the closure area, and
72% was taken outside of the closure area). Approximately 95% of the 280,786 mt of groundfish catch was taken
by the pollock fisheries within the closure area.

If the current seasonal closure had been in effect, the Chinook Salmon Savings Area would have been closed for one
week between April 9, 1994 when the 36,000 PSC limit was triggered and April 15, 1994 when the area would have
reopened. Nearly all of the chinook salmon were taken within the closure area during this week, and approximately
one-third of the groundfish catch for the week came from the closed area.

In 1996 and 1997 a much higher proportion of the chinook salmon were taken within the closure area. In 1996,

28% (17,832 chinook salmon) of the 63,179 total chinook were taken in the closure area after the 36,000 chinook
PSC limit would have been reached compared to 42% taken in the entire Bering Sea (67% were taken in the closure
area and 33% outside after the closure after the PSC limit was triggered). Approximately 87% (15,500 fish) of the
chinook salmon taken in the closure area after the PSC limit would have been reached were from the pollock
fisheries. Of the total groundfish catch taken in 1996, 19% (324,212 mt) was taken in the closure area following
attainment of the proposed 36,000 chinook PSC limit compared to 65% for the entire Bering Sea (29% in the closure
area and 71% outside following the PSC limit). Approximately 88% of the groundfish catch from the closure area,
after attainment of the proposed 36,000 chinook PSC limit, was attributable to the pollock fisheries.

Assuming a seasonal closure of the Chinook Salmon Savings Area in 1996 with a reopening on April 16,
approximately 40% (2,300 fish) of the chinook salmon and 20% (40,000 mt) of the groundfish were taken in the
closure area during the six week time period beginning March 2, 1996 when a closure would have been triggered.

Similarly in 1997, 16% of the total chinook (7,845 fish) were taken in the closure area following attainment of the
proposed PSC limit, and 23% had been taken in the entire Bering Sea after that PSC limit was reached (68% were
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taken within the closure area and 32% outside after the proposed PSC limit was reached). The groundfish catch
within the closure area in 1997 represented 3% (44,128 mt) of the total catch for the year following triggering of
the proposed PSC limit, and 7% was taken in the entire Bering Sea following the PSC limit being reached (37% of
the catch was taken in the closure area after a closure would have been triggered, and 63% was taken outside of the
closure area). Essentially all of the salmon and groundfish catch taken from the closure area during the period
following the closure date were from pollock fisheries.

The 48,000 PSC limit would have been only effectively attained in 1996, and 18% (11,655 fish) of the total chinook
salmon taken following attainment of that PSC limit were taken within the closure area compared to 23% (14,721
fish) taken in the entire Bering Sea after the PSC limit was reached (79% of the chinook salmon taken after the PSC
limit were within the closure area and 21% outside of the closure area). Roughly 7% (114,899 mt) of the groundfish
taken after the 48,000 PSC limit was reached were taken within the closure area in 1996 compared to 16% from
the entire Bering Sea (42% of the catch was taken within the closure area after the PSC limit was reached, and 58%
was taken outside of the closure area). :

In summary, in the four years examined, the 48,000 PSC limit was reached twice (1997 at the very end of the year),
and the 36,000 PSC limit was reached in three of the four years. Assuming that attainment of the PSC limit would
have closed the existing Chinook Salmon Savings Area, and that no additional chinook salmon would have been
taken outside of the area, a 36,000 chinook PSC limit would have reduced the total number of chinook taken by

" between 7% and 28% in any given year. Assuming that none of the groundfish catch would be taken outside of the
closed area, a closure triggered by a 36,000 chinook PSC limit would have reduced the total groundfish catch by
between 3% and 19%. In the period following a 36,000 chinook PSC limit being attained, the bycatch taken outside
of the closure area has been roughly one-third to one-half that taken inside the closure, and the catch taken outside
of the closure area has been roughly two-thirds to three-quarters of that taken inside the closure area.

In reality, it is likely that a closure of the Chinook Salmon Savings Area would have caused effort to be focused
outside of the closure area, so that the remaining groundfish catch could be taken. However, this does not mean that
the remaining groundfish would not be taken without the additional costs of search time, competition within a smaller
area, possible conflicts with other gear types, or increased or disproportional burden on certain segments of the fleet.
Additional chinook salmon would be expected to be taken outside of the closure area, but in most years the rate of
the take should be reduced compared to the take within the closure area.

3.3.2 . Option 1: Seasonal Allocation of Chinook Salmon Bycatch PSC limits

As discussed above, the bycatch of chinook salmon in the Bering Sea is driven by the pollock fisheries since these
are the fisheries with the highest volume, highest bycatch of salmon, and greatest spatial overlap with locations of
high salmon bycatch. Whereas historically more seasonally diverse, the bycatch of salmon now largely coincides
with the pollock ‘A’ and ‘B’ seasons. The application of a fixed PSC limit to an entire year (calendar year, or
accounting year presented below) would likely cause a closure to most impact the fishery at the end of the year.
Allocation of the PSC limit by fishing season would be necessary for equity between seasons.

The seasonality of chinook salmon bycatch and the implications of changes in the timing of the ‘B’ season were
discussed above, and the analysis is expanded in this section. Since the pelagic fishery for pollock intercepts the
majority of chinook salmon, this section will focus on that fishery. Figures 17 - 20 provide the groundfish catch
and chinook salmon bycatch in the pelagic pollock fishery by week, the cumulative catch and bycatch by week, and
rates by week both inside and outside of the Chinook Salmon Savings Area. The approximate dates of September
1 and October | are included in the graphs for reference. In the upper two graphs in each figure, the groundfish
values correspond to the left axis, and the chinook bycatch values correspond to the right axis.
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In 1994, the pollock ‘A’ season began in the third week of January and was largely completed by the first week of
March (Figure 17). The fishery was concentrated within the Chinook Salmon Savings Area blocks, and most of
the chinook salmon were intercepted within the blocks. Chinook salmon bycatch rates were similar within and
outside of the savings area. During the ‘B’ season, which began August 15 in 1994, the majority of the groundfish
effort occurred outside of the Chinook Salmon Savings Area, and at the end of the year, the total catch inside and
outside of the area was similar. There was a negligible amount of chinook salmon intercepted during the ‘B’ season
in 1994. Approximately one-half to one-third of the groundfish catch was taken prior to September 1, and all of the
‘B’ season catch had been taken by October 1. Rates prior to October | were very low, and any hauls made under
a pelagic pollock target after October 1 were extremely erratic and tended to be high.

In 1993, an even greater percentage of groundfish catch was taken within the Chinook Salmon Savings Area, during
the ‘A’ season, but as discussed above there was little bycatch of either chinook salmon or “other” salmon in 1995
(Figure 18). Nearly all of the chinook salmon were intercepted within the savings area. The dominance of catch
outside of the savings area during the ‘B’ season, the amounts of groundfish catch taken prior to September 1, and
the completion of the ‘B’ season by October 1 are patterns similar to 1994. Bycatch of chinook salmon was also
very low during the ‘B’ season. The bycatch rates during the two main pollock fishing seasons were much lower
than in 1994 with the exception of hauls made toward the end of the ‘A’ season or after October 1 when the rates
were variable and extremely high.

In 1996, more groundfish catch was taken outside of the Chinook Salmon Savings Area during the ‘A’ season than
in either 1994 or 1995 and by the end of the season, more catch had been taken outside of the savings area than
within (Figure 19). In spite of higher catch being taken outside of the closure area, the high bycatch of chinook
salmon occurred within the savings area. Rates were particularly high within the savings area as well during the
‘A’ season. The ‘B’ season began on September 1, and approximately one-half to two-thirds of the catch bad been
taken prior to October 1. High bycatch of chinook salmon continued throughout the ‘B’ season in 1996, particularly
within the savings area, and rates were especially high after October 1.

During the ‘A’ season in 1997, chinook bycatch rates were relatively low and few chinook salmon were intercepted
(Figure 20). The majority of groundfish catch was taken within the Chinook Salmon Savings Area, and the majority
of chinook salmon were taken within the area as well. The ‘B’ season began on September 1 in 1997, and the
majority of the groundfish catch was taken outside of the savings area during this season. The ‘B’ season ended
soon after October 1 with small effort continuing within the savings area into October. The numbers of chinook
salmon taken inside and outside of the savings area were similar during the month of September, but high numbers
of chinook were bycaught after October 1 within the savings area as is reflected by the high bycatch rates in the end
of September and into October.

The variability in chinook salmon bycatch is evident in this and the previous discussion. In fact, the past four years
have demonstrated all of the possible combinations in bycatch magnitudes by season. In 1994 bycatch was high in
the ‘A’ season but low in the ‘B’ season, in 1995 there was little bycatch in either season, in 1996 bycatch was high
in both seasons, and in 1997 there was little bycatch in the ‘A’ season but very high bycatch in the ‘B’ season.
- Therefore bycatch measures, such as PSC limits, which are not seasonally allocated could cause unnecessary
restrictions. Such would be the case when there was high bycatch in an ‘A’ season causing a closure of the savings
area during the ‘B’ season but when the ‘B’ season would have experienced low bycatch rates and numbers if fishing
was allowed.

There are three possible options for allocating the bycatch PSC limit between the ‘A’ and ‘B’ seasons and no
recommendations have been made in the present analysis. Recent changes in the possible make-up of the seasons
increases the allocation options, and only the ‘A’ and ‘B’ season scenario is discussed here. An allocation between
seasons could be split evenly, since the seasonal bycatch of salmon is somewhat unpredictable and each season
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would need available the maximum amount of chinook salmon possible to avert a possible closure. Bycatch does
tend to be higher during the ‘A’ season, and the ‘A’ season fishery is more concentrated within the Chinook Salmon
Savings Area, providing justification for an increased allocation to this season. However, the ‘B’ season has the
greater portion of pollock allocation, meaning that more chinook salmon may be necessary for this fishery to attain
its portion of the TAC without closure of the savings area. Also, both the A and B seasons are spit into segments,
- one of which may experience greater restrictions in fishing opportunities given a closure of the savings area. During
the ‘B season, the near-shore fishery is largely prosecuted within the CVOA which contains five blocks of the 9
blocks comprising the CHSSA.

The change of the ‘B’ season to September 1 is a likely cause for the high chinook salmon bycatch seen during the
‘B’ season in both 1996 and 1997. Allocation of PSC limits by season might take this change into account since
it appears to have increased the probability of chinook salmon encounters during the ‘B’ season. The
implementation of a later ‘C” season may also be likely to increase chinook salmon encounters as fishing is
prosecuted into October, a month of high chinook salmon bycatch.

3.3.3 Option 2: Modification of the Accounting Year for Chinook Salmon Bycatch

The current accounting of catch and bycatch toward Total Allowable Catches (TAC) and Prohibited Species PSC
limits (PSC) begins January 1. Establishment of an annual PSC limit for chinook salmon based on this beginning
date means that the take of salmon in the first half of the year could lead to a closure protecting salmon in the second
half of the year. It is likely that this would mean that impacts on one group of salmon (one or several brood years,
or cohorts) would lead to protection measures on another group of salmon. This is because it is likely that juvenile
salmon (those primarily taken as bycatch) entering the Bering Sea in the autumn to feed remain throughout the
winter. This group then migrates to other locations during the summer months and many enter spawning grounds
the following autumn. A new cohort then enters the Bering Sea in the autumn. In order to minimize the impacts
on any one group of chinook salmon, a possible accounting mechanism could be to begin the accounting year at the
approximate time a new group shows up in the Bering Sea, or around September 1.

The cumulative bycatch of chinook salmon for 52 weeks beginning on September 1 (e.g. week 37) is provided in
Figure 21. The high bycatch during the second half of 1993 and the first half of 1994 (accounting year 1993-1994)
resulted in the cumulative total bycatch of approximately 57,000 chinook salmon. Similarly, a high bycatch of
chinook salmon during the second half of 1997 and a moderate bycatch during the first half of 1998 (accounting year
1997-1998) resulted in a cumulative total of approximately 55,000 fish. The 1994-1995 and 1996-1997 accounting
years were characterized by either a low second half of the year bycatch followed by a higher first half of the year
bycatch or visa versa, resulting in a low overall bycatch levels for the accounting vear. Although 1996 and 1997
were years of high bycatch, it appears that the impacts on the salmon resident in the Bering Sea during the 1996-
1997 winter were relatively low.

Table 3 is similar to Table 1 in layout, with the accounting year beginning on September 1, rather than on January
1. Although summary 1993 data was available from NMFS, the 1993 observer data for the Bering Sea were not
part of the four years included in the present analysis. The 48,000 chinook PSC limit was reached on February 21
in the 1997-1998 accounting season. It is evident from Figure 21 that the 48,000 PSC limit would have also been
reached toward the end of March in 1993-1994, if the 1993 data were included in the present analysis. The 36,000
PSC limit was attained on the last week of the accounting year 1996-1997, on February 24 in the 1995-1996 season,
and on January 31 in the 1997-1998 season. Approximately 3,518 chinook salmon (7% of the accounting year
bycatch) were taken by all fisheries within the closure area after the PSC limit had been attained in the 1995-1996
season, and approximately 92,843 mt (6% of the accounting year catch from all fisheries) were taken within the
closure area following attainment of the PSC limit. Observer data was not available for the 1998 data, so the
proportion within the closure area could not be estimated.
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In summary, an accounting year beginning September 1 would better agree with the biology of the salmon in the
Bering Sea. In the four and one half years included in the analysis (four accounting years) the 48,000 PSC limit
was reached in 1997-1998, and more than 48,000 chinook were taken in the 1993-1994 accounting year not included
in the analysis. The impacts of a closure based on this accounting method would shift more from the ‘B’ season to
the ‘A’ season pollock fishery, so that fish taken in the ‘B’ season would influence a closure which would be likely
to take place during the ‘A’ season. The ‘A’ season also expends more effort, or depends more, on the area included
within the Chinook Salmon Savings Area as discussed above.

34 Alternative 4:

Annual closure of specific “hot spot” blocks. These specific blocks are the five contiguous blocks of the current
Chinook Salmon Savings Area that in the vicinity of Unimak Island. These have been identified in the document
as 200, 201, 202, 227, 228, and 254. Block 201 has been further subdivided in half east to west and labeled as 997
(the eastern half) and 998 (the western half).

Option 1: Consider a seasonal closure of the five blocks.

Option 2 (applicable to Alternative 4 and Option 1): The closure would only apply to the pollock fisheries
although chinook salmon bycaught in all federally managed groundfish fisheries would apply towarda PSC
limit if in effect.

3.4.1 Analysis of “hot-spots” Areas

The initial draft of this amendment (dated April 1, 1998) included an examination of chinook salmon hotspots using
NMEFS observer data from 1994 — 1997. This analysis (included below) was to determine whether the hotspots
identified in Amendment 21b that were based on foreign, JV and domestic hauls up to 1994 continued to be areas
of high chinook salmon bycatch in more recent years. An addendum distributed at the April 1998 Council meeting
included a more detailed examination of specific hotspots and included a simulated closure of selected hotspots. The
addendum coded individual ¥2° latitude by 1° longitude blocks with identifying numbers and presented the results
using these identifiers (Figure 22). Following presentation of this addendum, the Advisory Panel (AP) and the
Council requested that the analysis be further expanded and included in the present amendment as Alternative 4. The
AP and Council requested that the impacts of closing blocks 200, 227, 228, and 254 be examined and that block
201 be subdivided longitudinally. The two halves of block 201 are now identified as 997 and 998. The Council
also requested that the impacts of closing only the pollock fisheries in these areas be presented and that the closures
be looked at seasonally.

As had been found and presented in Amendment 21b, most chinook are bycaught during the winter months
(September through April), and are consistently found in the vicinity of the horseshoe, in the two blocks north of
Unimak Island, and within 15 miles of the 200 m depth contour. This was an alternative for closure proposed in
Amendment 21b. Plots of all trawl hauls containing more than 25 chinook salmon during the years 1994-1997 are
presented in Figure 23. This figure is identical to similar plots made from foreign, JV, and domestic data prior to
1994. The contour and Unimak block closure (Amendment 21b) was not viable because of the large impacts it
would have on the trawl fleet. The Chum Salmon Savings Area consisted of 5 blocks to help control chum salmon
bycatch. The existing 9 blocks of the CHSSA were also believed to be those blocks with the highest chinook salmon
bycatch and were adopted for closure in 1995, upon attainment of a PSC limit.
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3.4.2 Spatial Locations of Chinook Salmon Bycatch

In order to verify the consistency of various blocks over time within a year and across years, blocks were ranked
by various bycatch-related standards. Observer data from trawl vessels in the Bering Sea during the period 1994
— 1997 were examined by week and target fishery for patterns in chinook salmon bycatch. Rather than examining
points from individual hauls which can overlap (as displayed in Figure 23), the data was summarized by /2 degree
latitude by 1 degree longitude squares. Because of the size of the data set (52 weeks, 4 years and 3 target fisheries),
the data was further summarized into the following descriptive statistics. Blocks in each year and week were ranked
according to total chinook salmon bycatch with I being the block with the highest bycatch for the week in a year.
Blocks were further ranked by total chinook bycatch across all weeks within a year. The annual chinook bycatch
rate (total chinook salmon bycatch divided by total groundfish catch) within each block was calculated as well.
Figures 24 — 27 provide the results for the pelagic trawl fishery for pollock, and Figures 28 — 31 provide the results
for the two trawl fisheries for pollock and the trawl fishery for Pacific cod combined.

Data were summarized by block for simplicity in implementation. As stated above, previous analysis of spatial
patterns of chinook salmon bycatch in Amendment 21b found that chinook salmon bycatch is concentrated in the
area of the “horseshoe” and along the 200 m depth contour which runs north and west from Unimak Island (see
Figure 23). In Amendment 21b a high proportion of chinook salmon bycatch was found to occur within a 15 mile
buffer extending to either side of the 200 m depth contour. This pattern was found to continue in the four years
analyzed in this section. However, due to the difficulties in precisely defining a buffer on either side of the 200 m
contour, and because of the size of the buffer area, this analysis focuses on ¥z degree latitude by 1 degree longitude
squares which the Council used in adopting the current Chinook Salmon Savings Area.

The number of weeks a block was ranked the highest (rank of 1) for chinook bycatch in the pelagic pollock fishery
over the years 1994 — 1997 are provided in Figure 24. In each year the block within the Chinook Salmon Savings
Area which touches the northwest corner of Unimak Island (coded as half-blocks number 997 and 998) was ranked
highest for chinook salmon bycatch in the most weeks (12 weeks in 1994, 6 weeks in 1995, 14 weeks in 1996, and
9 weeks in 1997). The block north of the center of Unimak Island (coded as 228) was consistently the highest
ranked block in more than one week in each year as well. There was little year-to-year consistency in the blocks
outside of the “horseshoe” near Unimak Island, but the bycatch reported outside of the Chinook Salmon Savings
Area in 1994 is apparent in the blocks ranked as highest for bycatch to the north and west of the Pribilof Islands.

The blocks which were ranked in the top three for bycatch in any week during 1994 — 1995 are provided in Figure
25. The block off of the northwest tip of Unimak Island (half-blocks 997 and 998) consistently was ranked among
the top three for bycatch in more than 6 weeks a year, and the middle three blocks in the 5 contiguous blocks of the
Chinook Salmon Savings Area in the vicinity of Unimak Island (half-blocks 997 and 998 and blocks 227 and 228)
consistently were ranked within the top three for bycatch. A pattern outside of this area across years is difficult to
determine.

The top ten and the top twenty blocks in overall rank for chinook salmon bycatch in a year are provided in Figure
26. Four of the five contiguous blocks in the Chinook Salmon Savings Area near Unimak Island were consistently
in the top ten, and the remaining block was consistently in the top 20. One additional block in this area was
consistently in the top ten as well, and this is the block which in addition to the water, covers the central portion of
Unimak Island (coded as 202). Two blocks, one just north of the central block in the 5 contiguous closure blocks,
and one two blocks to the south of this block were consistently in the top twenty ranking for bycatch.

Because bycatch can be a function of fishing effort, the number of chinook salmon per ton of groundfish in each
block was examined as well. The dot density plot presented (Figure 27) has been scaled so that one dot is randomly
drawn within a block for each rate of .004 chinook per mt groundfish. In other words, a square with a rate of .008
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would have two dots, and a square with a rate of .04 would have 10 dots. With a few exceptions, rates were fairly
evenly distributed along the shelf break in 1994. In 1995, which had relatively low chinook salmon bycatch, rates
were relatively low along the shelf break, but were extremely high in the bauls which were made in the Bogoslof Is.
area north of the Aleutian Islands. The years 1996 and 1997 both had relatively high bycatches of chinook salmon,
and the highest rates were for the most part found in the vicinity of the “horseshoe” and Unimak Island - or the area
corresponding to the CVOA (Figure 1).

The bycatch patterns from the two pollock and Pacific cod trawl fisheries combined are similar to those described
above for pelagic pollock (Figures 28 ~ 31). The more bottom oriented trawl fisheries have added blocks with
higher chinook bycatch to the shelf break to the north and west of the Pribilof Islands, and to the area to the east of
the Pribilof Islands and to the north of the CVOA.

In summary, there has been consistently high bycatch within the five contiguous blocks of the Chinook Salmon
Savings Area, with fairly high bycatch rates found in this area as well. An additional block which is made up
mostly of land on Unimak Island (coded as 202) also consistently has high chinook salmon bycatch, as do a few
blocks peripheral to these five blocks. The other two groups of two blocks each which make up the Chinook Salmon
Savings Area sporadically have high chinook salmon bycatch, but can also have little bycatch. Chinook salmon are
consistently taken in the vicinity of the Pribilof Islands and to the south and east of the islands, however, the specific
locations from year to year do not often overlap. Similarly, the area along the shelf break to the north and east of
the Pribilof Islands can have high bycatch, but there is no apparent inter-annual pattern in specific blocks.

3.4.3 Possible Impacts of Closure Areas

Any closures to protect chinook salmon will have impacts on the specific fisheries to which the closure applies by
requiring movement to areas that remain open. Among the costs imposed are those due to increased travel time,
prospecting or searching expenses, potentially reduced availability of target species, and increased interception of
prohibited species, among other impacts. The movement of effort into adjacent or other areas can also have adverse
impacts on other directed fisheries and could possibly lead to gear interactions such as when mobile gear passes
through fixed-gear fisheries. The locations of the observed catcher/processor sector of the pot fishery for snow crab
(C. opilio) are provided in Figures 4 and 5 (provided by ADF&G staff). The fishery shifted from west and north
of the Pribilof Islands, inward of the shelf break, in 1996 to east and south of the Pribilof Islands in 1997. The
fishery occurs in February, and in 1997 appears to have overlapped with an area popular for pollock trawling at the
same time of year. The snow crab fishery expanded to the south and east nearer Alaska Peninsula and Aleutian
Island ports due to the expanded distribution of snow crab in 1997. In normal years the population is not found in
quantity as far to the south.

The spillover effects, or the effects of moving the trawl fleet to an area which may experience higher bycatch of
prohibited species are addressed below.

3.44 Effects of Closing Specific Blocks

The above analysis confirmed that blocks 200, 227, 228, 254, and 201 (split into 997 and 998) consistently had high
chinook salmon bycatch and the Council requested that the impacts of closing them on an annual basis, or
seasonally, be examined. An additional request was that the closure of the blocks only apply to the pollock fisheries,
since these fisheries most impact chinook salmon. Figure 32 provides an example of the permutations implied by
the analysis which includes four years, three seasons, two fisheries, and seven block combinations. Each item in
each level of the figure contains all of the elements in the lower levels. The data consisted of observer data collected
from individual hauls during 1994-1997 with target assigned by dominant species catch. Only trawl hauls (bottom
or pelagic) were included in the analysis. '
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A simulation was conducted which was similar in concept to that performed by the Bering Sea Bycatch Model (see
Amendment 21b) in that catch by week was transferred from closed areas to all open areas in proportion to the
amount of catch recorded from each open area during that week. The additional bycatch was then calculated
according to the bycatch rate from each area in each week, with the additional catch applied to the bycatch rate.
The areas used by the Bering Sea Bycatch Model were NMFS statistical areas, and those used in the present
simulation were }2° latitude by 1° latitude or smaller blocks. The Bering Sea Bycatch Model was based on data
which had been expanded from the observer data to represent the catch from all vessels fishing at all times in the
entire Bering Sea. The current simulation used unexpanded observer data and differed from the Bering Sea Bycatch
Model in that no prohibited species PSC limits triggered closures of directed fisheries. For instance, increased red
king crab bycatch in Zone 1 would not precipitate the closure of Zone 1 with an additional reapportionment of effort
in to remaining open areas from Zone 1. This is because with unexpanded catch estimates, it was not possible to
ascertain when a PSC limit for a given prohibited species would have been reached. Similarly attainment of total
allowable catch amounts could not be known. However, because closure of areas which generally have higher
bycatch of a species were not triggered in the present simulation, many of the resulting increases (or decreases) in
bycatch would tend to be over-estimates.

3.45 Directed Groundfish Catch and Bycatch Within Blocks

Target fisheries rely on access to the six blocks (200, 227, 228, 254, 997 and 998) to varying degrees. The
percentage of total groundfish catch which was taken from all of these blocks by target fishery, gear, and year are
presented in Figure 33. The data presented in this figure have been modified somewhat. Because target assignment
is based on dominant catch, a pot catch for instance, may have one set that was predominantly pollock - a generally
rare occurrence, and this would show up as pot pollock. Percentages representing very small target categories have
been deleted from this graph. The figure shows that with the exception of fixed gear fisheries for Pacific cod, the
six blocks are predominantly utilized by the trawl fisheries.

Pollock and Pacific cod are the primary target fisheries within the blocks. However, the other flatfish category has
had between 30% and 45% of the total observed groundfish come from within the six blocks during the years 1994-
1997, and rock sole has taken between 10% and 35% of its target catch from the blocks during this period. Between
47% and 70% of Pacific cod observed groundfish catch has been taken in the blocks and between 35% and 60%
of bottom trawl for pollock target catch has come from the blocks. Although the percentage of catch taken from
the blocks varies from year to year in most fisheries, it appears that the percentage of pelagic pollock taken from
the blocks has declined from approximately 50% in 1994 and 1995 to approximately 40% in 1997.

Figures 34 - 41 provide the total groundfish catch, and bycatch of chinook and “other’ salmon, halibut, herring,
bairdi (Tanner) crab, opilio (snow) crab and red king crab for all trawl fisheries and trawl pollock fisheries only.
The data in the figures are also categorized by year (1994-1997) and by the amount taken in each block by season.
Because of expected changes in the pollock seasons, catch and bycatch are reported during the ‘A’ season (January-
July), the ‘B’ season (August 1- September 15), the ‘C” season (September 16 — November 1) and the remainder
of the year. The total catch or bycatch taken within (“inside™) all blocks and outside (“outside”) of the blocks are
included as well. It should be noted that blocks 997 and 998 are half the size of the other blocks.

The pollock fisheries make up a large portion of the total groundfish catch each year within the six blocks (bottom
panel of Figure 34, labeled as “inside™), with a greater portion of other target catch being taken outside of the blocks.
Approximately equal amounts of pollock are taken inside and outside of the six blocks. Within the six blocks, the
block with the highest total groundfish catch was block 228, however, blocks 997 and 997 often had comparable
amounts and are half the size of block 228. Overall, roughly half of the catch is taken during the ‘A’ season. It
appears that in 1994 and 1995 more of the catch was taken during the ‘B’ season than during the ‘C’ season, but
that approximately equal amounts have been taken during either season in 1996 and 1997.
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Since chinook salmon are primarily intercepted in the trawl fisheries for pollock, the graph showing chinook salmon
bycatch from all trawls is very similar to the chinook salmon bycatch from the pollock fisheries (Figure 35). The
shift from chinook salmon bycatch primarily occurring during the ‘A’ season in 1994 and 1995 to an increasing
bycatch during the ‘B’ and ‘C’ seasons is apparent in the figure. Bycatch was much higher during the “C” season
than during the ‘B’ season in 1996. More chinook salmon are taken within the six blocks than outside the blocks
in every year (approximately twice the amount), and this is particularly true in 1996. As reported above, the blocks
with consistently high bycatch are blocks 228, 997 and 998.

Similar to chinook salmon, virtually all of the "other" (primarily chum) salmon are taken by the pollock fisheries
(Figure 36). In 1994 and 1997, approximately twice as many "other" salmon were taken outside of the six blocks
than within them, and the amounts were more equal in 1995 and 1996. Almost all "other" salmon are intercepted
during the ‘B’ season (August-September 15) with the exception of the high interception of "other" salmon within
the blocks in the 1996 ‘C” season. Blocks 227 and 228 are part of the Chum Salmon Savings Area, and in 1996
and 1997 a large proportion of the “other’’salmon taken in the six blocks were from these two blocks.

Halibut bycatch (expressed in kilograms) is fairly low in the pollock fisheries. However, although the poliock
fisheries dominate the effort in the six blocks during the ‘A’ season, a large amount of halibut were taken by other
fisheries within the blocks in every year (Figure 37) during this season. The amount of halibut taken within the
blocks was equal to the amount taken outside in 1995, but represented approximately one third of the amount taken
outside in other years. Very little halibut is taken in block 998, and the most is taken in blocks 228 and 997 (half
the size of 228). Halibut is primarily taken during the ‘A’ season.

Herring bycatch (expressed in kilograms) was predominately during the ‘B’ season in 1995 and 1995, but a large
amount was bycaught during the ‘C” season in 1996 and 1997. A large portion was taken by the pollock fisheries
(Figure 38). Approximately one third to one quarter of the herring is taken within the six blocks, and by far the
individual block with the highest bycatch is block 998.

With the exception of bairdi crab (Figure 39), little (opilio, Figure 40) to no (red king crab, Figure 41) crab are
taken within the six blocks. Within the blocks, bairdi crab are primarily intercepted by non-pollock fisheries in
blocks 228 and 254.

3.4.6 Closure Simulation and “Spill-over” Effects

The effects on chinook salmon or other species bycatch by closing single or combined blocks was estimated by
transferring effort from closed blocks to remaining open blocks. In the simulation, the catch from closed blocks in
each week was transferred to open blocks according to the proportion of total groundfish catch recorded for that
week in each block. Bycatch was calculated by multiplying the additional amount of groundfish transferred into an
area by the bycatch rate in that block and week. The calculated bycatch rates were for all targets combined in each
block and week. The bycatch in the pollock fisheries was calculated separately, and rates were based on pollock
catch only.

The changes in effort which would be expected from the closures were calculated as well. The average catch per
haul (catch per unit effort, or CPUE) for each week and block was calculated. The redistributed catch from closed
blocks was apportioned to remaining open blocks as above and the number of hauls that would result from the
increased catch was estimated for each block and week.

In the simulation, blocks were closed: 1) for the entire year, 2) for only the ‘A’ season (January-July), and 3) for
only the ‘B’ season (August-December). The ‘C’ season was not considered as a separate closure option in this
analysis. The following combinations of blocks were examined for closure: Half-block 997 alone; Half-block 998
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alone; Block 997 and 998 together; Block 227 alone; Block 228 alone; Blocks 997, 998, and 200 together; Blocks
997, 998, 200, and 227 together; Blocks 997, 998, 200, 227 and 228 together; and blocks 997, 998, 200, 227, 228,
and 254 together.

The results of the simulations in numbers (salmon or crab) or kilograms (herring and halibut) of bycatch are
presented graphically in Figures 42 - 55, and as percentages in Tables 4 and 5. An appendix of maps has been
provided (Appendix 2) showing the locations of the bycatch of the various species and the locations of directed
catch. The maps can help identify the areas of high bycatch of various species and can be consulted in conjunction
with the figures and tables in this section.

Figures 42 - 55 present the bycatch of various species as blocks are closed. In general, if a closure results in little
change in the bycatch level, it indicates that the bycatch rates in some of the remaining open blocks are similar to
that block. If the bycatch is reduced, it means that effort has been shifted into blocks with lower rates, and if the
bycatch increases, the bycatch rates are higher in one or more of the open blocks. For instance, Figure 42 provides
the simulation results for the pollock fisheries alone in 1994 — 1997. When blocks 997, 227 and 228 are closed
individually, there is little reduction in bycatch numbers of chinook salmon. However, when these blocks are closed
in conjunction with each other or other blocks, there can be dramatic reductions in chinook salmon bycatch numbers.
This indicates that the blocks have relatively high bycatch rates, and only the closure of all blocks with similar rates
will result in significant bycatch reductions.

The results in Figure 42 indicate that there was little change in chinook salmon bycatch when blocks were closed
to pollock fishing during only the ‘B’ season, with the exception of 1997, a year in which high chinook bycatch levels
occurred in the second half of the year. The closures in 1995, when chinook salmon bycatch was low, actually
resulted in slight increases in chinook salmon. An annual closure of all blocks in 1995 to pollock fisheries only
would have resulted in a predicted increase of 2.5% more chinook salmon (Table 4). In 1994, 1996, and 1997 an
annual closure of all blocks for the entire year would have been expected to reduce chinook salmon bycatch numbers
by 15.8%, 53.9% and 32.1% in each year, respectively. Closure of all blocks to pollock fishing during the ‘A’
season would have reduced chinook bycatch by 13.7% in 1994, by 33.4% in 1996 and by 3.6% in 1997. Closure
of all blocks during the ‘B’ season would have reduced chinook bycatch by 2.1% in 1994, by 20.4% in 1996 and
by 28.5% in 1997. Generally, increasing the number of closed blocks increased the savings in chinook salmon,
however, the percent contribution in savings was not always similar across years. For instance, the closure of block
254 in addition to the other blocks contributed to the reduction of chinook salmon bycaught in 1995 and 1996, but
resulted in increased bycatch in 1994 and 1997. Blocks reducing chinook salmon bycatch by the largest amounts
were blocks 997, 998, and 228, and blocks 227 and 200 consistently added to reductions as well.

The result of closing the blocks to all trawling (upon attainment of a PSC limit) is similar to a closure of the blocks
for the pollock fishery only. Marginal increased savings occur when additional fisheries are included in the simulated
closures. The Pacific cod fishery is the only other fishery with significant chinook salmon bycatch (Figure 43). In
most years, additional savings of up to approximately 10% were seen when the blocks were closed to all trawling
(Table 5). Because of the relatively large proportion of chinook salmon taken in the Pacific cod fishery in 1995,
substantial reductions in chinook bycatch occurred when block 228, or all blocks were closed to all trawling in 1995.
However, this high rate of chinook salmon bycatch in the Pacific cod fishery has not been seen since 1995.

Virtually all "other" salmon are taken in the pollock fisheries, so Figures 44 (pollock fisheries only) and 45 (all trawl
fisheries) are nearly identical. Blocks 227 and 228 are included in the Chum Salmon Savings Area, and closures
of these blocks resulted in reductions, or at least no increases in "other" salmon bycatch. Closure of several of the
blocks lead to predicted increases in "other" salmon bycatch of by as much as 20%, depending on the block and the
season. This indicates that most of the blocks have lower "other" salmon bycatch rates than blocks 227 and 228,
as might be expected based on the analysis leading to the closure of the Chum Salmon Savings Area.
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Relatively few halibut are taken by the pollock fisheries, however, with the exception of 1997, closure of the blocks
generally resulted in increases in halibut bycatch (Figure 46 and Table 4). Increases of between 5% and 12% were
seen in 1994, 1995 and 1996 when all blocks were closed. On the other hand, closures of the blocks to all trawling
generally resulted in predicted decreases in halibut bycatch in 1995 and 1997, slight increases in 1994 and larger
increases in 1996 (Figure 47 and Table 5). Halibut bycatch was predicted to decrease by about 5% when all blocks
were closed to all trawling in 1995 and 1997. This would imply that the pollock fisheries catch more halibut
elsewhere or encounter higher halibut bycatch rates in other blocks, and that all trawl fisheries combined experience
relatively high halibut bycatch rates in the blocks with simulated closures during those years. Figures 5 and 14 in
Appendix 2 show the patterns in the bycatch of halibut in the pollock and all fisheries and indicate that the pollock
fisheries encounter halibut in numbers along the shelf, whereas all fisheries combined mainly encounter halibut in
the closure blocks. '

The closures of various blocks were predicted to cause large reductions in herring bycatch in the pollock fisheries
in 1994, small reductions in bycatch in 1997, and large increases in bycatch in 1995 and 1996 (Figure 48). Herring
bycatch was predicted to be reduced by 14.4% in 1994, increase by 13.2% in 1995, by 24.7% in 1996 and by 0.3%
in 1997 when all blocks were closed. The results are very similar when the blocks were closed to all trawling, with
the exception of 1995 where no increase in bycatch was seen (Figure 49).

Because of low bycatch rates of crab in any of the blocks, closure of any or all of them resulted in predicted
increases in the bycatch of bairdi, opilio and red king crab (Figures 50 - 55 and Tables 4 and 5). Closure of all
blocks to pollock fishing increased bairdi crab bycatch by between 4.1% and 25.5% (although the percentages
decreased across years, probably with declines in bairdi crab stocks). Closure of all blocks to pollock fishing also
increased opilio crab bycatch by between 8.4% and 32.5% and increased red king crab bycatch by between 4.7%
and 61.4%. Closure of the Red King Crab Savings Area and vessel avoidance practices may be the reason for the
drop in red king crab bycatch numbers outside of the blocks analyzed for closure.

Closure of the blocks to all trawling is predicted to increase bairdi crab bycatch by between 15.4% and 58.3%,
increase opilio crab bycatch by between 27.2% and 50.0%, and increase red king crab bycatch by between 108.3%
and 200.4% (Table 5). Note that although the closure of the Red King Crab Savings Area since 1995 has reduced
overall red king crab bycatch numbers (Figure 55), the high bycatch rates in areas near the Red King Crab Savings
Area would result in predicted bycatch increases.

The predicted changes in the number of hauls required to take the catch in areas outside of the closure areas are
presented in Figures 56 and 57. An annual closure of all six blocks to pollock fisheries was predicted to ncrease
the number of hauls necessary to take the foregone catch by 11% in 1994, 9% in 1995, 4% in 1996, and decrease
the number of hauls by 3% in 1997. This indicates that in the last two years, relative catch per unit effort has
become similar within and outside of the CHSSA blocks. When the six blocks are closed to all directed trawling,
the number of hauls necessary to take the foregone catch increased by 9% in 1994, 13% in 1995, 2% in 1996, and
decreased by 2% in 1997. The closure of individual blocks 997, 227 and 228 generally led to a reduction in the
number of hauls required to take the foregone catch, while the closure of blocks 998, 200 and 254 generally resulted
n a slight increase in the number of hauls.

In summary, closure of the various blocks in different combinations caused variations in the bycatch patterns in the
remaining open blocks. In the pollock fisheries, with the exception of 1995 when few chinook salmon were
bycaught, the closure of any combination of blocks resulted in reductions in predicted chinook salmon bycatch, with
greater reductions coincident with larger total area closures (more blocks included in the closure). Closures of the
areas generally caused reductions in the bycatch of herring, slight increases in the bycatch of halibut, moderate
increases in "other” salmon bycatch, and large increases in crab bycatch. The blocks most similar to the area
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remaining open appear to be blocks 227 and 228, since closure of these blocks resulted in the smallest predicted
changes in bycatch levels, with the exception of "other" salmon which these two blocks were chosen to help protect.

The closure of the blocks to all trawling further reduced the predicted levels of chinook salmon bycatch. However,
because a greater amount of effort is directed into open areas, the closures to all trawling greatly increased the
percentage of crab bycatch of all species but generally reduced halibut bycatch levels.

With PSC limits in place for hotspot areas, the areas analyzed above (one to six blocks) would remain open until
the PSC limit had been reached, and then close for either the remainder of the year, or for the season chosen by the
Council. To date, the Chinook Salmon Savings Area has not been closed by attainment of the 48,000 PSC limit.
The selected blocks would be a subset of the current Chinook Salmon Savings Area, and the impacts and savings
to chinook salmon would both be reduced from those presented in Alternatives 2 and 3. As is indicated by the
simulated seasonal closure of blocks, the savings in salmon would be reduced compared to an annual closure. The
attainment of a PSC limit prior to closure would ensure that 36,000 or 48,000 chinook salmon had already been
taken, and while a triggered closure would reduce the additional amount taken, the savings would be less than those
described with annual or seasonal closures above.

3.4.7 Chinook Salmon Bycatch by Target Fishery (Option 2)

Within Bering Sea trawl fisheries, chinook salmon are primarily encountered in the directed trawl fishery for pollock
(Table 2 and Figure 8), in the last 3 years accounting for about 90% of the bycatch. The trawl fishery for Pacific
cod is the only other directed fishery which takes a measurable number of chinook salmon, roughly 8-10%. The
chinook salmon bycatch amounts have been fairly constant for the Pacific cod fisheries (5,000-8,000 per year) and
more erratic for the pollock fishery (10,000 - 56,000) over the same time period (Table 2). By comparison, "other”
salmon are taken almost exclusively by the pollock fisheries and there was a striking reduction in "other" salmon
bycatch in 1995 as well as chinook salmon. As was the case in Amendment 2 1b, the focus of this analysis is on the
pollock and Pacific cod trawl fisheries with an emphasis on the trawl fishery for pollock, since chinook bycatch has
been very consistent in the Pacific cod trawl fishery and more erratic for the pollock fishery.

3.5 Alternative 5: (Preferred)

Altemative 5 would combine elements of Alternatives 2, 3, and 4. Specifically, the chinook salmon bycatch
PSC limit would be reduced incrementally from 41,000 to 29,000 over three years beginning in the year
2000 (the phase-in schedule would be as follows: year 2000=41,000 chinook salmon; 2001=37,000;
2002=33,000; 2003=29,000). Accounting for the PSC limit would begin January 1 and continue year-
round. Non-pollock fisheries would be exempt from the closure and those fisheries” chinook PSC bycatch
would not be counted toward the PSC limit. This is a change from the status quo. Currently, all chinook
salmon bycaught are counted towards the PSC limit. The two Pribilof blocks would be deleted from the
CHSSA closure area, and block 226 would be added. In the event the PSC limit is triggered before April

15, the chinook savings areas would close immediately to pollock fishing. The closure would be removed
after April 15, but would be reinitiated September 1.

Alternative 5 is a combination of Alternatives 2 through 4 with the addition of block 206 to the CHSSA and the
deletion of the two blocks near the Pribilof Islands, and with the chinook PSC limit applying only to the pollock
fishery. Block 226 was included because it has exhibited high bycatch rates of chinook salmon over the past few
years (Figures 24 - 31).

The purpose of this action is to reduce the bycatch of chinook salmon in Bering Sea groundfish fisheries. Analysis
showed that a bycatch limit of 36,000 chinook salmon would be a sizeable reduction from recent catches (50,000 -
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60,000 chinook, Table 2). The pollock fishery was found to harvest the largest and most variable amount of chinook
salmon of the Bering Sea fisheries. The Pacific cod fishery made up the other portion with catches in the range of
5,000 - 7,000 chinook per year. The Council's intent, therefore, was a step-wise reduction in the annual catch of
chinook salmon to 36,000. The Council assumed that the Pacific cod fishery would take 7,000 chinook a year,
therefore, by default, the effective pollock PSC limit would then be 29,000 chinook salmon. The Pacific cod fishery
is not included in the PSC limit because the Council did not want that fishery to be subject to the closure of the
CHSSA. This assumption holds true as long the Pacific cod fishery takes about the same amount of chinook salmon
(or less) each year. If this sector’s chinook catch increased, the Council would have to reconsider including it in the
PSC limit, however, this is not expected.

3.6 Alternatives Considered and Rejected
Processing Sector Allocation of Chinook Salmon Bycatch PSC limits

The chinook salmon bycatch PSC limits can be explicitly allocated by target or processing sector. A detailed
analysis of an allocation by processor mode or target is not possible because the processor mode is not consistently
recorded in the observer data and because target assignment differs according to the assignment algorithm. Table
2 summarizes chinook salmon bycatch information provided by NMFS on their web page for the years 1994 - 1998.
The percentages of chinook salmon bycatch by processor in the pollock fishery, for example, may be useful in PSC
limit allocation decisions. It should be noted that the number of chinook salmon intercepted in the bottom trawl for
pollock target as provided in Table 2 differ greatly from the number of chinook salmon reported in the bottom trawl
for pollock target based on observer data alone elsewhere in this document. This is because of the differences in
algorithms used in assigning the bottom trawl and pelagic pollock targets. Recent proposed changes in pollock
allocations across processing sectors would be expected to change the salmon bycatch percentages as provided in
the table, and these changes should be noted when assigning chinook bycatch PSC limits according to processing
sector.

3.7 Additional Considerations

There are several developments in 1998 which could have impacts on the analysis provided in this document. The
proposed reductions through the American Fisheries Act in the size of the catcher/processor fleet, the reallocation
of pollock total allowable catch (TAC) among the mothership, catcher/processor and shoreside sectors of the fleet,
and the proposed co-op nature of portions of the fleet will all change the patterns of effort for pollock. The recent
Biological Opinion (Section 7 consultation) on the fishing related impacts on Steller sea lions could also cause far-
reaching changes in the distribution of pollock fishing effort. The consultation identified areas of critical habitat for
Steller sea lions (Figure 1), and the NPFMC has recommended actions to reduce the fishing effort for pollock within
this critical habitat. The NPFMC also recommended spreading effort out in time so that “pulse” fishing periods are
reduced. The recommended periods are as follows (1) Al, beginning January 20; (2) A2, beginning February 20;
(3) B, beginning August 1; and (4) C, beginning September 15 in the Bering Sea.

The analysis in this document is dependent on historical data to define the most effective measures in reducing
chinook salmon bycatch. However, the changes discussed above will redistribute effort both spatially and
temporally and the impacts these changes might have on chinook salmon bycatch are difficult to predict. The central
blocks in the CHSSA are all located within the Stellar sea lion critical habitat, and movement of effort out of this
area could be expected to reduce chinook salmon bycatch. Similarly, fishing effort in August would be unlikely to
encounter chinook salmon (although "other" salmon bycatch might be expected to be higher), and would add to
chinook salmon bycatch reductions. On the other hand, the beginning of the ‘C” season on September 15 will likely
increase the chances of chinook interceptions.
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Although an analysis of all of the above changes was not possible, some information has been provided for
background. As discussed in section 1.4.1, Figures 34 - 41 provide total observed catch and bycatch for several
species within and outside six of the CHSSA blocks according to the newly proposed pollock seasons.

As additional information, Tables 6 and 7 provide the total observed catch and bycatch of crab, salmon, halibut and
herring in the pollock and all target fisheries as observed outside and within the Steller sea lion critical habitat-CVOA
area (CH) by season. Within the pollock fisheries (Table 6), the total groundfish catch outside of CH increased in
1996 and 1997 (44.7% and 43.5%, respectively) as compared to 1994 and 1995 (36.8% and 32.5%, respectively).
A maximum of 22.7% of the observed bycatch of chinook salmon in the pollock fisheries occurred outside of the
CH (1995) and a low of 7% was taken outside of the CH in 1996. As reported above, the ‘A’ season bycatch of
salmon within critical habitat (containing the CHSSA) was high during the period 1994-1996 (62% - 74%) but fell
t0 22% in 1997. In 1997, 40% of chinook salmon bycatch occurred during the ‘C’ season (Sept. 15 — Nov. 1).

In addition to examination of the spill-over effects (section 1.4.1) caused by individual block closures, the amount
of groundfish catch that would be predicted to occur within critical habitat area following an annual closure is
presented in Table 8. As each block or combination of blocks was closed (for the entire year), the amount of
groundfish catch in the remainder of the critical habitat area was calculated, including the additional catch transferred
from the closed blocks. The purpose of this analysis was to determine if there were any negative interactions
between CHSSA closures and groundfish catch within Steller sea lion critical habitat. A negative impact would be
if the catch within critical habitat increased due to a CHSSA closure.

The six blocks examined fall within the critical habitat boundary. The results in Table 8 are comparable to Tables
6 and 7 which tabulated the observed catch within critical habitat areas during various proposed fishing periods.
The simulation results in Table 8 are based on the assumption that catch is transferred to all open blocks in
proportion to the catch which was seen in the open blocks during that week. As the proportion of closed blocks (e.g.
CHSSA blocks) increases within critical habitat, a greater portion of the catch is hypothesized to be taken outside
of critical habitat. Ifall six blocks were closed to all trawl activity for the entire year, groundfish catch within critical
habitat would be reduced to 48% ~ 57% of original levels. If all six blocks were closed to pollock fishing, catch of
pollock would be reduced to 57% to 66% of original levels. We can therefore make the conclusion that catch within
Steller sea lion critical habitat is likely to decrease (not increase) due to a closure of the CHSSA (whether that
closure pertained to either the pollock fishery of the entire trawl fishery as a whole).
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4.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL EFFECTS OF THE ALTERNATIVES

The pollock trawl groundfish fisheries occur in the North Pacific Ocean and Bering Sea in the U.S. EEZ from 50°
N to 65°N (Figures 2-9 and 2-11). These regulations affect groundfish fishing in statistical areas 509, 513, 514,
517,518,519, 521, 523, 541, 542, 543, 610, 620, 630, 640. Descriptions of the affected environment are given
in the SEIS (NMFS 1998c). Substrate is described at section 3.1.1, water column at 3.1.3, temperature and nutrient
regimes at 3.1.4, currents at 3.1.5, groundfish and their management at 3.3, marine mammals at 3.4, seabirds at 3.5,
benthic infauna and epifauna at 3.6, prohibited species at 3.7, and the socioeconomic environment at 3.10.
Additionally, the status of each target species category, biomass estimates, and acceptable biological catch
specifications are presented both in summary and in detail in the annual GOA and BSAI stock assessment and
fishery evaluation (SAFE) reports. The projections for fishing year 1999 are contained in the 1998 SAFE reports
(NPFMC 1998a; 1998b.)

An environmental assessment (EA) as described by the National Environmental Policy Act (NEPA) of 1969 is used
to determine whether the action considered will result in significant impact on the human environment. If the action
is determined not to be significant based on an analysis of relevant considerations, the EA and resulting finding of
no significant impact (FONSI) will be the final environmental documents required by NEPA. If the analysis
concludes that the proposal is a major Federal action significantly affecting the human environment, an
environmental impact statement (EIS) must be prepared.

The environmental impacts generally associated with fishery management actions are effects resulting from (1)
harvest of fish stocks which may result in changes in food availability to predators and scavengers, changes in the
population structure of target fish stocks, and changes in the marine ecosystem community structure; (2) changes
in the physical and biological structure of the marine environment as a result of fishing practices, e.g., effects of gear
use and fish processing discards; and (3) entanglement/ entrapment of non-target organisms in active or inactive
fishing gear.

An analysis of the effects of groundfish fishing on the ecosystem, social, and economic environment is contained n
the FSEIS (NMFS 1998c). This analysis displays only those effects that are additional and attributable to
promulgation of an FMP amendment to implement new chinook salmon PSC limitations.

4.1 Trophic interactions

The marine food-web of North Pacific marine fishes are complex (Livingston and Goiney 1983). Many species
comprise the food web in the BSAI, including zooplankton and phytoplankton; a variety of molluscs, crustaceans,
octopi and other invertebrates; and numerous species of demersal and pelagic fish. At the top of the food chain are
humans, sharks, and over a dozen species of marine mammals. Environmental changes as well as human
exploitation patterns can effect changes to trophic interactions. Fishing causes direct changes in the structure of fish
communities by reducing the abundance of target or by-catch species, then these reductions may lead to responses
in non-target species through changes in competitive interactions and predator prey relationships. Indirect effects
of fishing on trophic interactions in marine ecosystems may also occur. Current debates on these topics include
comparing relative roles of “top down” (predator) or “bottom up” (environmental and prey) control in ecosystems
and the relative significance of “donor controlled” dynamics (in which victim populations influence enemy dynamics
but enemies have no significant effect on victim populations) in the food webs (Jennings'and Kaiser 1998.)

Fishery management measures in the proposed rule are intended to reduce stress in the North Pacific marine food-
web for the primary benefit of chinook salmon. Similar effects, however, may accrue to the.other ecosystem
components as well. Below is an extensive explanation of predicted effects on chinook salmon followed by effects
to marine mammal, seabird, forage fish species, and target fish species populations in the BSAI management area.
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4.2 Impacts on Endangered or Threatened Species

The Endangered Species Act of 1973 as amended (16 U.S.C. 1531 ef seq; ESA), provides for the conservation of
endangered and threatened species of fish, wildlife, and plants. The program is admunistered jointly by the NMFES
for most marine mammal species, marine and anadromous fish species, and marine plants species and by the
USFWS for bird species, and terrestrial and freshwater wildlife and plant species.

The designation of an ESA listed species is based on the biological health of that species. The status determination
is either threatened or endangered. Threatened species are those likely to become endangered in the foreseeable
future [16 U.S.C. § 1532(20)]. Endangered species are those in danger of becoming extinct throughout all or a
significant portion of their range [16 U.S.C. § 1532(20)]. Species can be listed as endangered without first being
listed as threatened. The Secretary of Commerce, acting through NMFS, is authorized to list marine fish, plants,
and mammals (except for walrus and sea otter) and anadromous fish species. The Secretary of the Interior, acting
through the USFWS, is authorized to list walrus and sea otter, seabirds, terrestrial plants and wildlife, and freshwater
fish and plant species.

In addition to listing species under the ESA, the critical habitat of a newly listed species must be designated
concurrent with its listing to the “maximum extent prudent and determinable” [16 U.S.C. § 1533(b)(1X(A)]. The
ESA defines critical habitat as those specific areas that are essential to the conservation of a listed species and that
may be in need of special consideration. Federal agencies are prohibited from undertaking actions that destroy or
adversely modify designated critical habitat. Some species, primarily the cetaceans, which were listed in 1969 under
the Endangered Species Conservation Act and carried forward as endangered under the ESA, have not received
critical habitat designations.

Federal agencies have an affirmative mandate to conserve listed species (Rohlf 1989). One assurance of this is
Federal actions, activities or authorizations (hereafter referred to as Federal action) must be in compliance with the
provisions of the ESA. Section 7 of the Act provides a mechanism for consultation by the Federal action agency
with the appropriate expert agency (NMFS or USFWS). Informal consultations, resulting in letters of concurrence,
are conducted for Federal actions that have no adverse affects on the listed species. Formal consultations, resulting
in biological opinions, are conducted for Federal actions that may have an adverse affect on the listed species.
Through the biological opinion, a determination is made as to whether the proposed action poses “jeopardy” or “no
Jeopardy” of extinction to the listed species. If the determination is that the action proposed (or ongoing) will cause
Jeopardy, reasonable and prudent altematives may be suggested which, if implemented, would modify the action to
no longer pose the jeopardy of extinction to the listed species. These reasonable and prudent altematives must be
incorporated into the Federal action if it is to proceed. A biological opinion with the conclusion of no jeopardy may
contain a series of management measures intended to further reduce the negative impacts to the listed species. These
management alternatives are advisory to the action agency [50 CFR. 402.24(j)]. If a likelihood exists of any taking
occurring during promulgation of the action, an incidental take statement may be appended to a biological opinion
to provide for the amount of take that is expected to occur from normal promulgation of the action. An incidental
take statement is not the equivalent of a permit to take.

Fourteen species occurring in the GOA and/or BSAI groundfish management areas are currently listed as

endangered or threatened under the ESA: The group includes seven great whales, one pinniped, three Pacific
salmon, two seabirds, and one albatross.
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Listed Species. The following species are currently listed as endangered or threatened under the ESA and
occurr in the GOA and/or BSAI groundfish management areas.

Northern Right Whale Balaena glacialis Endangered

Bowhead Whale ' Balaena mysticetus Endangered
Sei Whale Balaenoptera borealis Endangered
Blue Whale Balaenoptera musculus Endangered
Fin Whale Balaenoptera physalus Endangered
Humpback Whale Megaptera novaeangliae Endangered
Sperm Whale Physeter macrocephalus Endangered
Snake River Sockeye Salmon Onchorynchus nerka Endangered
Short-tailed Albatross - Phoebaotria albatrus Endangered
Steller Sea Lion Eumetopias jubatus Endangered and Threatened *
Snake River Fall Chinock Salmon Onchorynchus tshawytscha Threatened
Snake River Spring/Summer Chinook Salmon Onchorynchus tshawytscha Threatened
Puget Sound Chinook Saimon Onchorynchus tshawytscha Threatened
Lower Columbia River Chinook Salmon Onchorynchus tshawytscha Threatened
Upper Willamette River Chinook Salmon Onchorynchus tshawyischa Threatened
Upper Columbia River Spring Chinook Salmon Onchorynchus tshawytscha Endangered
Upper Columbia River Steelhead Onchorynchus mykiss Endangered
Snake River Basin Steelhead Onchorynchus mykiss Threatened
Lower Columbia River Steethead Onchorynchus mykiss Threatened
Upper Willamette River Steelhead Onchorynchus mykiss Threatened
Middle Columbia River Steelhead Onchorynchus mykiss Threatened
Spectacled Eider Somateria fishcheri Threatened
Steller Eider Polysticta stelleri Threatened

! The bowhead whale is present in the Bering Sea area only.
? Steller sea lion are listed as endangered west of Cape Suckling and threatened east of Cape Suckling.

In summary, species listed under the ESA are present in the action area and, as detailed below, some may be
negatively affected by groundfish fishing. NMFS is the expert agency for ESA listed marine mammals. The
USFWS is the expert agency for ESA listed seabirds. The proposed action, promulgation of an FMP amendment
to implement a reduction in the chinook salmon bycatch limit must be in compliance with the ESA.

Section 7 consultations have been done for all the above listed species, some individually and some as groups. See
the FSEIS, section 3.8, for summaries of all previous section 7 consultations and Biological Opinions (NMFS
1998a). None of the alternatives considered for this rule are expected to have an impact on endangered, threatened,
or candidate species other than chinook salmon. The purpose of this rule is to implement reductions in the take of
chinook salmon in the BSAI. To the extent to which this purpose is achieved, this action will benefit rather than
harm chinook salmon.

4.2.1 Endangered Cetaceans

NMES concluded a formal section 7 consultation on the effects of the BSAI and GOA groundfish fisheries on
endangered cetaceans within the BSAI and GOA on December 14, 1979, and April 19, 1991, respectively. These
opinions concluded that the fisheries are unlikely to jeopardize the continued existence or recovery of endangered
whales. Consideration of the bowhead whale as one of the listed species present within the area of the Bering Sea
fishery was not recognized in the 1979 opinion, however, its range and status are not known to have changed. No
new information exists that would cause NMFS to alter the conclusion of the 1979 or 1991 opinions. NMFS has
no plan to reopen Section 7 consultations on the listed cetaceans during the 1998 Total Allowable Catch specification
process. Of note, however, are observations of Northern Right Whales during Bering Sea stock assessment cruises

BS58pr3.ea 35 October 1999




in the summer of 1997 NMFS per. com). Prior to these sightings, and one observation of a group of two whales
in 1996, confirmed sightings had not occurred.

4.2.2 Steller Sea Lion

The Steller sea lion range extends from California and associated waters to Alaska, including the Gulf of Alaska
and Aleutian Islands, into the Bering Sea and North Pacific and into Russian waters and territory. In 1990, the
species was listed as threatened under the Endangered Species Act (60 FR 51968). In 1997, NMFS reclassified
Steller sea lions as two distinct populations (62 FR 24345). The population west of 144EW. longitude (a line near
Cape Suckling, Alaska) was changed to endangered status; the remainder of the U.S. Steller sea lion population is
still listed as threatened.

In 1993, NMFS designated critical habitat for the Steller sea lion (58 FR 45278). The designation was based on
the Recovery Team's determination of habitat sites essential to reproduction, rest, refuge, and feeding. Listed critical
habitats in Alaska include all rookeries, major haul-outs, and specific aquatic foraging habitats of the BSAI and
GOA. No changes in critical habitat designation were made as result of the 1997 re-listing.

Beginning in 1990 when Steller sea lions were first listed under the ESA, NMFS determined that both groundfish
fisheries may adversely affect Steller sea lions, and therefore conducted Section 7 consultations on the overall
fisheries (NMFS 1991), and subsequent changes in the fisheries. These consultations and recommendations, and
actions resulting from them, are listed in section 3.8.3 of the 1998 SEIS (NMFS 1998).

In a Biological Opinion dated December 3, 1998, NMFS determined that the Alaska pollock fisheries, as proposed
for the years 1999 to 2002, were likely to jeopardize the continued existence of the endangered western population
of Steller sea lions and to adversely modify its critical habitat. In response to this jeopardy determination, NMFS
published and subsequently extended an emergency interim rule that modified the Alaska pollock fisheries according
to the principles for reasonable and purdent alternative set out in the Biological Opinion. A subsequent set of Steller
sea lion protection measures must be implemented for the year 2000 and beyond. The Biological Opinion requires
three categories of management measures for the pollock fishery: (1) measures to temporally disperse the pollock
fisheries, (2) measures to spatially disperse the pollock fisheries, and (3) measures to provide full protection from
fisheries competition in waters immediately adjacent to rookeries and important haulouts.

42,3 Pacific Salmon

No species of Pacific salmon originating from freshwater habitat in Alaska are listed under the ESA. These listed
species originate in freshwater habitat in the headwaters of the Columbia (Snake) River. During ocean migration
to the Pacific marine waters a small (undetermined) portion of the stock go into the Gulf of Alaska as far east as the
Aleutian Islands. In that habitat they are mixed with hundreds to thousands of other stocks originating from the
Columbia River, British Columbia, Alaska, and Asia. The listed fish are not visually distinguishable from the other,
unlisted, stocks. Mortal take of them in the chinook salmon bycatch portion of the fisheries is assumed based on
sketchy abundance, timing, and migration pattern information.

NMFS designated critical habitat in 1992 (57 FR 57051) for the for the Snake River sockeye, Snake River
spring/summer chinook, and Snake River fall chinook salmon. The designations did not include any marine waters,
therefore, does not include any of the habitat where the groundfish fisheries are promulgated.

NMES has issued two biological opinions and no-jeopardy determinations for listed Pacific salmon in the Alaska
groundfish fisheries (NMFS 1994, NMFS 1995). Conservation measures were recommended to reduce salmon
bycatch and improve the level of information about the salmon bycatch. The no jeopardy determination was based
on the assumption that if total salmon bycatch is controlled, the impacts to listed salmon are also controlled. The
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incidental take statement appended to the second biological opinion allowed for take of one Snake River fall chinook
and zero take of either Snake River spring/summer chinook or Snake River sockeye, per year. As explained above,
it is not technically possible to know if any have been taken. Compliance with the biological opinion is stated in
terms of limiting salmon bycatch per year to under 55,000 and 40,000 for chinook salmon, and 200 and 100 sockeye
salmon in the BSAI and GOA fisheries, respectively.

Since the date of the last biological opinion 8 new salmon or salmonid species originating in the Pacific Northwest
have been listed under the ESA (see ESA listed species above).

4.2.4 Short-tailed Albatross

The entire world population in 1995 was estimated as 800 birds; 350 adults breed on two small islands near Japan.
The population is growing but is still critically endangered because of its small size and restricted breeding range.
Past observations indicate that older short-tailed albatrosses are present in Alaska primarily during the summer and
fall months along the shelf break from the Alaska Peninsula to the Gulf of Alaska, although 1- and 2-year old
juveniles may be present at other times of the year (FWS 1993). Consequently, these albatrosses generally would
be exposed to fishery interactions most often during the summer and fallduring the latter part of the second and
the whole of the third fishing quarters.

Short-tailed albatrosses reported caught in the longline fishery include two in 1995, one in October 1996, and none
so far in 1997. Both 1995 birds were caught in the vicinity of Unimak Pass and were taken outside the observers’
statistical samples.

Formal consultation on the effects of the groundfish fisheries on the short-tailed albatross under the jurisdiction of
the FWS concluded that BSAI and GOA groundfish fisheries would adversely affect the short-tailed albatross and
would result in the incidental take of up to two birds per year, but would not jeopardize the continued existence of
that species (FWS 1989). Subsequent consultations for changes to the fishery that might affect the short-tailed
albatross also concluded no jeopardy (FWS 1995, FWS 1997). The US Fish and Wildlife Service does not intend
to renew consultation for the 1998 Total Allowable Catch specification process.

425 Spectacled Eider

These sea ducks feed on benthic mollusks and crustaceans taken in shallow marine waters or on pelagic crustaceans.
The marine range for spectacled eider is not known, although Dau and Kitchinski (1977) review evidence that they
winter near the pack ice in the northern Bering Sea. Spectacled eider are rarely seenin U.S. waters except in August
through September when they molt in northeast Norton Sound and in migration near St. Lawrence Island. The lack
of observations in U.S. waters suggests that, if not confined to sea ice polyneas, they likely winter near the Russian
coast (FWS 1993). Although the species is noted as occurring in the GOA and BSAI management areas no evidence
that they interact with these groundfish fisheries exists.

4.2.6 Conditions for Reinitiation of Consultation

For all ESA listed species, consultation must be reinitiated ift the amount or extent of taking specified in the
Incidental Take Statement is exceeded, new information reveals effects of the action that may affect listed species
in a way not previously considered, the action is subsequently modified in a manner that causes an effect to listed
species that was not considered in the biological opinion, or a new species is listed or critical habitat is designated
that may be affected by the action. )
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4.2.7 Impacts of the Alternatives on Endangered or Threatened Species

Further control of chinook salmon bycatch in BSAI trawl fisheries proposed under Alternatives 2 and 3 would not
affect the prosecution of the groundfish fisheries of the BSAI in a way not previously considered in the above
consultations. None of the alternatives would affect overall TAC amounts or takes of listed species. The option to
reduce chinook salmon PSC limits may have a very minor positive impact on marine mammals utilizing salmon as
prey, but it is extremely small relative to the total available forage of this species off Alaska. Therefore, none of the
alternatives are expected to have a significant impact on endangered, threatened, or candidate species.

4.3 Impacts on Marine Mammals

Marine mammals not listed under the ESA that may be present in the BSAI include cetaceans, [minke whale
(Balaenoptera acutorostrata), killer whale (Orcinus orca), Dall's porpoise (Phocoendides dalli), harbor porpoise
(Phocoena phocoena), Pacific white-sided dolphin (Lagenorhynchus obliquidens), and the beaked whales (e.g.,
Berardius bairdii and Mesoplodon spp.)] as well as pinnipeds [northern fur seals (Callorhinus ursinus), and Pacific
harbor seals (Phoca vitulina)] and the sea otter (Enhydra lutris).

None of the alternatives would affect takes of marine mammals. Actions taken to control salmon bycatch will not
alter the harvest amount of groundfish. Therefore, none of the alternatives are expected to have a significant impact
on marine mammals.

4.4 Coastal Zone Management Act

Implementation of the preferred alternative would be conducted in a manner consistent, to the maximum extent
practicable, with the Alaska Coastal Management Program within the meaning of Section 30(c)(1) of the Coastal
Zone Management Act of 1972 and its implementing regulations.

4.5 Impacts on Essential Fish Habitat (EFH)

The new mandate in the Magnuson-Stevens Act to identify, conserve, and enhance EFH grew out of the recognition
that managing fisheries by dealing with individual species in isolation is not sufficient to maintain sustainable
fisheries. It is also necessary to study the interactions of species and their habitat needs, and to manage the fisheries
in such a way as to maintain a healthy ecosystem.

The Magnuson-Stevens Act requires that Federal agencies consult with the Secretary of Commerce with respect to
any action “‘authorized, funded, or undertaken, by such agency that may adversely affect any essential fish habitat
identified under this Act” (Section 305(b)(2)). EFH is defined under the Act as the waters and substrate necessary
to fish for spawning, breeding, feeding, growth, and growth to maturity. For species managed under the three FMPs
pertaining to the Gulf of Alaska, EFH is described and identified in three amendments approved January 20, 1999.
These are: Amendment 55 to the FMP for Groundfish of the Bering Sea and Aleutian Islands area, Amendment 5
to the FMP for Scallop Fisheries off Alaska, and Amendment 5 to the FMP for the Salmon Fisheries in the EEZ
off the Coast of Alaska.

According to the habitat descriptions in these amendments, the CHSSA contains EFH for most of the species
managed under these FMPs. A variety of species use the area for all of the purposes included in the Magnuson-
Stevens Act definition—for breeding, feeding, and growth to maturity.

Commercial fishing has many effects on EFH for commercial and non-commercial species. It removes large
amounts of biomass, thus changing the size and sex structure of the target species as well as changing species
composition and therefore predator-prey ratios. Changes in the ecosystem due to cyclical changes in oceanic
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temperature can have strong effects on the ecosystem which may need to be counterbalanced by a cautionary
approach to the fishery (NPFMC 1998). Different types of fishing gear impact EFH in various ways. A discussion
of the impacts trawl gear is contained below.

Trawli

Although numerous studies on the effects of trawling have taken place in the eastern and western Atlantic, the North
Sea, and around Australia and New Zealand-some of the conclusions of which could be applicable to the Bering
Sea-until recently such studies had not taken place in the northern Pacific Ocean. Since 1996, however, the Alaska
Fisheries Science Center (AFSC) has been conducting research to remedy this gap. Studies of trawl impacts are
ongoing in the Gulf of Alaska, the eastern Bering Sea and the Aleutian Islands area. A summary of these research
efforts can be found in the “Ecosystem Considerations for 1999" chapter of the 1999 SAFE (NPFMC 1999).

The study most pertinent to this EA was conducted by Freese et. al (1998). It was designed to find acute changes
to habitat and the benthic community caused by trawling, and did not look at recovery of damaged organisms or
delayed mortality of apparently undamaged organisms (such as study is contemplated).

The AFSC study examined past trawling activity by the domestic commercial fishing fleet and videotapes taken
from a submersible in 1992 and 1994. The authors compared trawled areas to non-trawled areas. They found that
in the trawled areas, even after a single pass, a significant number of boulders were displaced, and emergent epifauna
were removed or damaged. They found significant damage to sponges and anthozoans in the trawled areas, and to
one motile invertebrate, the brittlestar (4 ponderosa). The density of sponges and anthozoans was lower in the
trawled areas but the density of motile invertebrates was similar. As they expected, the authors noted an increase
in the density of scavenging organisms in the trawl tracks. '

The AFSC study is consistent with studies in other areas, as its authors point out in their introduction. In their
review of 20 other studies, they found a common theme: mobile fishing gear reduces habitat complexity in three
basic ways: (1) the trawl gear removes emergent epifauna; (2) it smooths sedimentary bedforms; and (3) it removes
taxa that produce structure. Naturally, these effects vary according to the type of bottom, ocean currents, species
mix, etc.

4.6 FINDING OF NO SIGNIFICANT IMPACT

This Environmental Assessment tiers off the SEIS (NMFS 1998¢) and the 1999 Groundfish Total Allowable Catch
Specification EA (NMFS 1999b).

For the reasons discussed above, implementation of the preferred Alternative to reduce chinook salmon bycatch in
the BSAI would not significantly affect the quality of the human environment. Therefore, the preparation of an
environmental impact statement is not required by section 102(2)(C) of NEPA or its implementing regulations.

Assistant Administrator for Fisheries, NOAA Date
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5.0 REGULATORY IMPACT REVIEW: ECONOMIC AND SOCIOECONOMIC IMPACTS OF
THE ALTERNATIVES

This section provides information about the economic and socioeconomic impacts of the alternatives including
identification of the individuals or groups that may be affected by the action, the nature of these impacts,
quantification of the economic impacts if possible, and discussion of the trade offs between benefits and costs, both
qualitative and quantitative.

The requirements for all regulatory actions specified in E.O. 12866 are summarized in the following statement from
the order: . '

In deciding whether and how to regulate, agencies should assess all costs and benefits of available
regulatory alternatives, including the altemmative of not regulating. Costs and benefits shall be
understood to include both quantifiable measures (to the fullest extent that these can be usefully
estimated) and qualitative measures of costs and benefits that are difficult to quantify, but
nevertheless essential to consider. Further, in choosing among alternative regulatory approaches,
agencies should select those approaches that maximize net benefits (including potential economic,
environment, public health and safety, and other advantages; distributive impacts; and equity),
unless a statute requires another regulatory approach.

E. O. 12866 requires that the Office of Management and Budget review proposed regulatory programs that are
considered to be “significant.” A “significant regulatory action” is one that is likely to:

(1) Have an annual effect on the economy of $100 million or more or adversely affect in a material way
the economy, a sector of the economy, productivity, competition, jobs, the environment, public health or
safety, or State, local, or tribal governments or communities;

(2) Create a serious inconsistency or otherwise interfere with an action taken or planned by another
agency;

(3) Materially alter the budgetary impact of entitlements, grants, user fees, or loan programs or the rights
and obligations of recipients thereof; or

(4) Raise novel legal or policy issues arising out of legal mandates, the President's priorities, or the
principles set forth in this Executive Order.

A regulatory program is "economically significant" if it is likely to result in the effects described above. The RIR
is designed to provide information to determine whether the proposed regulation is likely to be "economically

significant.”

The primary economic and socioeconomic impacts of the alternatives under consideration in the proposed action
include the effects of the chinook salmon bycatch management program on the BSAI trawl fisheries, including those
employed in the harvesting, processing, and various marketing sectors, and the communities which support them,
and as well as those people, businesses, and communities dependent on chinook salmon.

The origins of chinook salmon caught in BSAI trawl fisheries were described in Section 1.5 and 1.6. In summary,
a large proportion of chinook salmon taken as bycatch in the BSAI is believed to originate from Western Alaska.
If these salmon were not caught as bycatch in the BSAI trawl fisheries, some proportion of them would retumn to
Western Alaska and would contribute to escapement and to subsistence, recreational, and commercial fisheries. All
three fisheries contribute significantly to the economies and cultural life of Western Alaska communities.
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Annual chinook salmon harvest levels are projected by ADF&G to remain stable for the next 3 years, between
600,000 and 700,000 chinook salmon, state wide.

Average 1998 ex-vessel price per pound for chinook salmon (as reported by ADF&G, 1999)
Region Price per Pound Pounds of Fish Total Total Ex-vessel Value
Bristol Bay $0.50 2,270,000 $1,140,000
AK Peninsula/Aleutian Is. $0.47 170,000 $80,000
Kuskokwim $0.27 630,000 $170,000

5.0.1 Estimating the Value of Chinook Savings

For a number of reasons, it is very difficult to extrapolate from a projected reduction in bycatch of chinook salmon
in the BSAI trawl fisheries, to a dollar benefit accruing to salmon fishermen, communities, or non-commercial (€.g.,
subsistence) users, who might subsequently capture these “saved” fish. First, there are very limited data on the true
“source of origin” of many of the chinook bycaught in groundfish fisheries. While approximately half are assumed
to originate in Western Alaska rivers, the source of the other half remains uncertain. Therefore, attributing the loss
of any given fish, or portion of the bycatch, to a particular region or user group is problematic, at best. Second, all
these salmon are immature when bycaught. That implies that, had they not been intercepted in the trawl fisheries,
some would have succumbed to natural mortality and not recruited into a directed fishery, in any event. Counting
their loss as a “costs™ of bycatch would tend to overstate the potential savings of a bycatch reduction. On the other
hand, some of these fish lost to trawl bycatch would likely have survived the additional year(s) at sea, avoided the
nets and hooks of the target salmon fisheries, and escaped to spawn, and thus contribute to firture runs of chinook
salmon. The valuation of of these fish, on the basis of the “average” bycatch loss, will tend to understate the
potential savings of a given reduction in bycatch interceptions.

Acknowledging these complications and limitations, it may, nonetheless, be useful to provide a gross estimate of the
potential economic value, attributable to changes in chinook salmon bycatch totals in the BSAI groundfish trawl
fisheries. If one makes several simplifying assumptions, a crude estimate of gross ex vessel value can be derived.
Assume that each chinook salmon (on average) weighs 15 pounds at the time it recruits into a terminal area target
fishery. Assume further that the average price per pound (in real dollars), at ex vessel, is $0.50 (see table above).'
In this case, each additional chinook salmon (avoided as bycatch, which survives to enter the target fishery) would
be worth $7.50, at ex vessel. In 1998, approximately 59,336 chinook salmon were bycaught in all BSAI trawl
fisheries. Under the limiting assumptions cited above, the potential ex vessel value of these fish was roughly
$445,000.00. While a crude first approximation, this is likely a lower-bound estimate of their true potential value,
since some would have been taken by subsistence uses, and some may have contributed to recreational harvests (both
with potentially higher use values than that estimated for commercial ex vessel). All would have produced
secondary economic impacts through the businesses (e.g., processors, guide services, fishing supply firms, etc.) and
communities which support those who harvest chinook.

Finally, as noted, only about half of the chinook salmon bycaught in the BSAI are believed to originate from
Western Alaska stocks (see section 1.5). This further complicates any estimate of the aggregate potential benefit
which might accrue, from a reduction in bycatch, especially to the extent that some of these fish-derive from non-
U.S. sources. This is so because, under the guidelines for assessing economic impacts from proposed Federal
regulatory action, changes in “consumers’ surpluses” or “producers’ surpluses” attributable to a proposed action,
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which accrue to non-U.S. interests, are not counted in the net impact assessment. Therefore, chinook bycatch
savings in the BSAI trawl fisheries, which result in increases in fishery recruitment and/or escapement to Asian (or
even British Columbia) stocks, would not be regarded as “benefits” under this accounting formula. For the purposes
of this RIR analysis, however, we will make the simplifying assumption that all chinook salmon are from Western
Alaska stocks.

5.1 Alternative 1: Status Quo (No Action)

Retention of Altemnative 1 would result in the continued counting of chinook bycatches from all target fisheries,
beginning with each new calendar year, against the current 48,000 bycatch cap. When bycatches reach 48,000
chinook, this altemative would trigger chinook salmon area closures, but only until April 15. After April 15, these
areas would re-open and would remain open regardless of subsequent chinook salmon bycatch amounts. The only
reductions or limitations in chinook bycatch that may occur under this alternative would be those resulting from
voluntary actions taken by fishermen, and thus, could not be assured.

Alternative 1 would result in adverse economic and socioeconomic impacts to Western Alaska if increases in
chinook salmon bycatch, in the future, resulted in reduced retumns to Western Alaska. Similar results would likely
accrue to areas and users of non-Western Alaska chinook stocks, but very little is known about those stocks and,
by extension, those user impacts. Historical catch amounts of chinook salmon are described in Section 1.3, which
indicate that the 48,000 chinook PSC limit was significantly exceeded in each year since 1996. Every indication
is that, if the status quo option is retained, the bycatch limit will continue to be exceeded each year.

Given the Council’s stated objectives for this action, there does not appear to be any attributable net benefit
associated with retention of the Status Quo alternative. That is, while retention of the status quo might largely
eliminate potential adjustment costs to BSAI groundfish trawlers, specifically associated with any of the alternatives
addressed below, the adverse impacts attributable to a “No Action” decision would almost certainly exceed any such
potential operating cost savings. Furthermore, retention of the status quo does not necessarily preclude the
imposition of all operational adjustment costs to groundfish trawlers, since area closures will still occur when the
existing 48,000 chinook bycatch limit is attained (albeit, over a more limited period of time).

5.2 Alternative 2:
Include salmon taken after April 15 towards the bycatch limit of 48,000 chinook salmon. The Chinook
Salmon Savings Areas would close upon attainment of the bycatch limit whenever this would occur.
Hence, these areas could close, or remained closed, during later pollock seasons.

The potential bycatch and operational effects on the BSAI groundfish fishery of Alternative 2 are described in
section 3.2. The most obvious outcome of adopting this alternative (given previous year's catch analysis) is that the
CHSSA would likely close only late each year, during the B or C pollock seasons, or possibly not at all in some
years. Closures could be more likely, given recent, unrelated, Steller sea lion conservation measures and American
Fisheries Act provisions, which have temporally redistributed the pollock fishing seasons, pushing fishing effort into
later parts of the year (periods which have historically had high bycatch rates of chinook salmon).

However, the CHSSA is relied upon to a lesser degree, in the aggregate, by groundfish fishermen in the B and C
seasons, primarily because catcher/processor vessels and motherships engaged in directed fishing for pollock are
prohibited from fishing within this area during the B and C seasons (i.e., the CVOA which encompasses block 3
of the CHSSA (see figure 1) is off-limits to C/Ps and motherships in the pollock B and C seasons). Catcher vessels
fishing for pollock and other vessels fishing for other groundfish species (e.g., P. cod) do rely upon the CVOA area
in the Fall season. Under the AFA provisions the catcher vessel fleet is given 50% of the pollock TAC. However,
provisions to be implemented in 2000 to protect Steller sea lions under ESA mandated processes will greatly limit:
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the amount of pollock that can be removed from the CVOA during the B and C seasons. It is likely that this amount
w111 be approximately 10-15% of the annual TAC. This change in fishing area is discussed in detail m%
i Jfi e to be implemented before the start of the 2000 fishery. Under these ¢
condltlons itis truly unknown what affect a closure in the B or C season would have on the catcher/processor sector,
but we can say that it will be much less than what would have occurred in previous years because the effort will be
required to be dispersed outside the CVOA (and therefore outside of block 3 of the CHSSA) which in effect would
simulate a partial closure of the CHSSA without the PSC limit ever being reached. We can postulate therefore, that
the effects of these other regulatory changes are hkely to alter chinook salmon bycatch patterns, and in this particular
case are likely to reduce chinook salmon bycatch wi -- block he CHSSA during the B-and C seasons. It is
also likely that the catcher vessel sector WCORRICOOESE e 2000 fishing season. This will assist the
industry in absorbing these new restrictions by allowmg slower ﬁshmg higher yields, and better products due to the
elimination of the "race for fish" which did not allow for the maximization of quality and therefore profits. These
co-op vessels would then have a greater ability to choose where they fished when they wanted to fish, and would
allow them the flexibility to stop fishing (or change areas) when encountering high chinook salmon bycatch.

It is difficult to predict how many salmon would actually be saved under this alternative. For example, there is no
assurance that a substantial number of chinook salmon will not be bycaught elsewhere, in areas outside the CHSSA,
after a closure. The number of chinook salmon saved by closing the CHSSA after reaching a 48,000 PSC limit
could be as many as, perhaps, 10,000 or as few as 2,000, given recent annual bycatch amounts. The gross ex
vessel value of this potential salmon bycatch savings may, on the basis of the simplifying assumptions cited above,
be between $15,000 and $75,000, annually (see section 5.0.1).

The BSAI traw fishing sector would not be expected to forego significant directed groundfish catch as a result of
adoption of this alternative. Nonetheless, these operations would be expected to incur increased costs, in the form
of reduced CPUE, greater transit time and expense, as well as, cost associated with operating in unfamiliar (or, at
the very least, ‘second-best’) fishing grounds. In the latter case, additional costs may result from increased
‘prospecting’ time, or gear losses/damage attributable to operating in unaccustomed locations and conditions.

.........

‘ e atace  In such a circumstance, the share of the total groundfish
aken by this segment of the nAuSTy might be forfeited to larger, more mobile operations, if the
smaller, less moblle vessels cannot operate effectively outside of the CHSSA. Since the total groundfish TAC would
still be expected to be harvested, these impacts would be largely distributional in nature.

It is extremely difficult to predict these costs given the variability of fishermen's behavior. However, one might
reasonably assume that costs imposed by this altenative could be at least of the magnitude of the aforementioned
“potential gains” in saved chinook salmon. On this basis, it would appear that Alternative 2 does not clearly benefit
either the commercial groundfish fishery or those groups who directly harvest chinook salmon.

53 Alternative 3:
Reduce the PSC limit from 48,000 to 36,000 chinook salmon in the BSAI. Trawling would be prohibited
in the Chinook Salmon Savings Areas through April 15 upon attainment of a bycatch limit of 36,000
chinook salmon in the BSAI.

To place this alternative in context, under the current PSC limit of 48,000 chinook salmon, a closure would have
been triggered at the very end of the season in 1997 (with only 1 chinook salmon and 34,560 mt, or approximately
2% of the total year catch from all BSAI groundfish fisheries, taken after the predicted closure). A 48,000 chinook
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salmon PSC limit would have been reached on September 28, 1996, with 14,721 chinook salmon (23% of the year
catch) and 276,842 mt of groundfish (16% of that year’s groundfish catch) taken after this date in BSAI fisheries.
Had Alternative 3 been in place during these periods, with its required reduction in the PSC limit from 48,000 to
36,000 chinook salmon, a closure would have been triggered during the ‘A’ season in 1994 and 1996 (April 9 and
March 2, respectively), and during the ‘B’ season in 1997 (October 4). No closure would have been triggered in
1995, under this rule.

In 1994, after the projected closure date, 26,521 chinook salmon (42% of the year total, taken primarily in the
pollock ‘B’ season), and 65% (1.106 million mt) of the total groundfish catch was taken from the BSAI. The
majority of these 26,521 chinook salmon may have been avoided by the groundfish trawl fishery, once a closure
* had been implemented and fishing activity was moved out of areas with traditional concentrations of chinook. While
this is the expectation, it is by no means certain that this would have been the outcome. As bycacth data suggest,
the timing and location of bycacth interception is extremely variable. Assuming a bycatch savings of the entire
26,521 chinook could be realized under this alternative, the estimated potential ex vessel value of these fish would
have been about $198,900, when recruited into terminal fisheries in the following year (see section 5.0.1).

However, the CHSSA would have been reopened on April 16. Therefore, it is likely that not all of these fish would
have been avoided during the balance of the groundfish fishing year. In 1996, after March 2 (the time of the closure
had this alternative been in place), 20,046 chinook salmon and 684,186 mt of groundfish were taken by the pollock
fisheries operating in the Bering Sea. There were approximately 6,000 chinook salmon and 220,000 mt of
groundfish taken during the six weeks between March 2 and April 15 (the interval over which the closure would
bave been in place). If the actual ‘realized” bycatch savings attributable to this action were nearer this total, the
estimated value of these 6,000 chinook salmon might be approximately $45,000 (given all the caveats cited above).

Following a closure under the proposed Alternative 3, groundfish fishing effort would have been forced outside the
CHSSA. Given that fishermen voluntarily chose to fish inside the CHSSA, during this time period under the status
quo, one would expect that a closure would have imposed a range of operating costs and adjustments, similar to
those discussed under Altemative 2, immediately above.

Had Alternative 3 been in place, these impacts may, in fact, have been somewhat greater in magnitude, than under
Alternative 2, because of the substantially earlier occurrence of the closure. Indeed, for the pollock fishery, the A
season produces the highest unit value catch and is the period of greatest fishing intensity within this area of the
Bering Sea. Therefore, a closure during the A season would have had a proportionally greater adverse economic
impact than a similar closure later in the fishing year. Simultaneously, the A season (which typically takes place
during the January- late March or early April period) often coincides with the most extreme sea, ice, and weather
conditions confronted by the fishery. (Note: the pollock fishery is closed from October 31 through January 19.)
Thus, a closure of these “relatively” nearer shore fishing areas could have had an even greater disproportionate
impact on smaller, less mobile, and/or inshore processor-linked operations.

Based upon historical catch and bycatch data for the BSAI groundfish fisheries, it appears that between 30,000
and40,000 chinook salmon would likely be bycaught before April 15, in a typical fishing year. On this basis, one
could predict that it would be a relatively rare event to attain a PSC limit of 36,000 (as proposed under this
alternative) early enough in the year (i.e., before April 15) to significantly reduce bycatch of chinook salmon.

As in the above example, this PSC limit was reached on April 9 and March 2 in two recent years. Had the
“proposed” cap been in place in 1996 an estimated 20,046 chinook salmon would have been caught after the closure
and of those, only 6,000 were caught before April 15 (about 30% of the post- April 15 catch). One could
hypothesize that the 6,000 chinook salmon (with an approximate $45,000 ex vessel value) would have been available
for users of the chinook resource (other than BSAI groundfish fisheries) in subsequent years. However, after April
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15 (re-opening of the CHSSA), the BSAI fisheries would have been expected to intercepted a further 14,000 chinook
salmon, amounting to a value of $105,000, even with the proposed cap and closure.

The actual effects of choosing this alternative would likely be very limited given historical bycatch patterns and the
proposed limit and dates those limits would apply to a closure. This alternative is very similar to the status quo as
a reduction in the PSC limit, with the status quo closure dates, would not effectively change current fishing patterns,
although, it could have some unanticipated “distributional” effects on the trawl industry, itself.

54 Alternative 4

The purpose for Alternative 4 was to look at the effects of closing individual blocks that are already within block
3 (as referenced in figure 1) of the CHSSA. On its own this alternative would not be practicable as it is better
described as a sub-option of Alternative 5 because its intended purpose was to analyze the possibility of using
different areas for block 3 of the CHSSA. This area has shown the greatest amount of chinook salmon bycatch and
is an area of intense fishing activity especially by the catcher vessel fleet. Analysis (see section 3.4) showed that
these six blocks were necessary for closures to be effective, as they all exhibit similar bycatch rates. Closing any
one cell would merely push fishing into a near-bye block with similar rates, resulting in similar total bycatch of
chinook salmon. Therefore, for purposes of this RIR, this altemnatives is described in detail under Alternative 5.

5.5 Alternatives 5

Under Altemative 3, the chinook salmon PSC limit would be reduced incrementally to 29,000 salmon. However,
 this limit would only apply to the BSAI pollock fishery (i.e., other groundfish fisheries would be exempt from the
limit, closures, and chinook bycatch accounting toward the limit).

The Council’s assumption is that the Pacific cod fishery will intercept no more thax-)k salmon annually.
Their historic pattern has been about 3,000 to 7,000 chinook salmon. The overall goal for the proposed action was
a reduction of total chinook salmon bycatch Pe.g., 29,000 in the pollock fishery and 7,000 in the Pacific
cod fishery). These two fisheries account for about 99% of the annual catch of chinook salmon (Table 2). Closure
of the CHSSA, due to the attainment of the limit, would be effective from January 1 through April 15, and again
from September 1 through December 31. These time periods were chosen for this alternative because this is the
period when the bycatch rates of chinook salmon are highest. The summer has historically been a time of very low
chinook salmon bycatch. '

The pollock fishery has historically accounted for 15,341 to 55,170 (1995 and 1998, respectively) chinook salmon
bycaught annually in the BSAI. Given a PSC limit of 29,000 chinook salmon, set exclusively for the pollock fishery,
the number of salmon possibly avoided (in the pollock fishery) if the closures were 100% effective, could be anything
from 0 and 26,170 (with a potential ex vessel value of $0 to $196,275; using the valuation method in section 5.0.1).
The value of these chinook to recreational and subsistence users would likely be in excess of this amount, but cannot
be estimated at this time.

Because the proposed PSC reduction and closures, under Alternative 5, would only apply to the pollock fishery, no
other fisheries would incur direct costs associated with adoption this alternative. There may be indirect impacts
which cannot, as yet, be predicted, although they should not be substantial (or, presumably, they would have
emerged in the course of this assessment). However, there may be foregone catch of pollock due to closures of the
CHSSA in the B and C seasons. As noted above, this is unlikely given the reduced dependence upon this area in
these seasons (CVOA closure to catcher/processors and distribution of stock outside the CVOA in B and C seasons).
Closures would only limit the area that these vessels could fish, it would not close the fishery. Therefore, it is
unlikely pollock TAC would remain unharvested.
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The most likely outcome is that pollock vessels would suffer reduced CPUE. As noted above, it is extremely
difficult to predict the economic burden on these vessels due to a decrease in CPUE. However, given a possible
savings of $196,275 worth of chinook salmon, we would expect that this would either outweigh or greatly reduce
the overall economic burden to the Nation, of closing the CHSSA in the B and C seasons (if a limit were reached).
Once again, there may be unanticipated “distributional” impacts, within the pollock fishing and processing sectors,
attributable to adoption of this alternative. The nature of these distributional impacts was treated above, although
the actual magnitude of such potential effects is an empirical question.

5.6 Administrative, Enforcement and Information Costs

Under any of the alternatives, other than Status Quo, additional Coast Guard aircraft and cutter resources will be
needed to enforce the proposed altematives. Alternative 4, option 2 would have the highest impact, as it would
require a Coast Guard boarding to confirm the targeted fishery, and thus a cutter presence in the area would be
required. Either cutters or aircraft could enforce all other alternatives. The Coast Guard would most likely redirect
resources from existing domestic fishery enforcement activities, on as “as available” basis. Thus, there would be
no attributable additional direct enforcement cost associated with adoption of any of the altematives.

BS58pr3.ca 46 October 1999




6.0 INITIAL REGULATORY FLEXIBILITY ANALYSIS

If a proposed rule is expected to have a significant economic impact on a substantial number of small entities, an
initial regulatory flexibility analysis (IRFA) must be prepared. The central focus of the IRFA should be on the
economic impacts of a regulation on small entities and on the altematives that might minimize the impacts and still
accomplish the statutory objectives. To ensure a broad consideration of impacts and alternatives, NMFS has
prepared an IRFA pursuant to 5 USC 603, without first making the threshold determination of whether or not this
proposed action would have a significant economic impact on small entities. :

6.1 Requirement to Prepare an IRFA

The level of detail and sophistication of the analysis should reflect the significance of the impact on small entities.
Under 5 U.S.C., Section 603(b) of the RFA, each IRFA is required to address:

. A description of the reasons why action by the agency is being considered;
. A succinct statement of the objectives of, and the legal basis for, the proposed rule;
. A description of and, where feasible, an estimate of the number of small entities to which the proposed rule

will apply (including a profile of the industry divided into industry segments, if appropriate);

. A description of the projected reporting, record keeping and other compliance requirements of the proposed
rule, including an estimate of the classes of small entities that will be subject to the requirement and the type
of professional skills necessary for preparation of the report or record;

. An identification, to the extent practicable, of all relevant Federal rules that may duplicate, overlap or
conflict with the proposed rule;
. A description of any significant alternatives to the proposed rule that accomplish the stated objectives of

the Magnuson-Stevens Act and any other applicable statutes and that would minimize any significant
economic impact of the proposed rule on small entities. Consistent with the stated objectives of applicable
statutes, the analysis shall discuss significant alternatives, such as:

1. The establishment of differing compliance or reporting requirements or timetables that take into
account the resources available to small entities;

2. The clarification, consolidation, or simplification of compliance and reporting requirements under
the rule for such small entities;

3. The use of performance rather than design standards;
4. An exemption from coverage of the rule, or any part thereof, for such small entities.
6.2 What is a “small entity”?

The RFA recognizes and defines three kinds of small entities: (1) small businesses, (2) small non-profit
organizations, and (3) and small government jurisdictions. -
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6.2.1 Small businesses

Section 601(3) of the RFA defines a “small business” as having the same meaning as “small business concern”
which is defined under Section 3 of the Small Business Act. “Small business™ or “small business concern” includes
any firm that is independently owned and operated and not dominate in its field of operation. The SBA has further
defined a “small business concern” as one “organized for profit, with a place of business located in the United States,
and which operates primarily within the United States or which makes a significant contribution to the U.S. economy
through payment of taxes or use of American products, materials or labor...A small business concern may be in the
legal form of an individual proprietorship, partnership, limited liability company, corporation, joint venture,
association, trust or cooperative, except that where the form is a joint venture there can be no more than 49%
participation by foreign business entities in the joint venture.”

The SBA has established size criteria for all major industry sectors in the US including fish harvesting and fish
processing businesses. A business involved in fish harvesting is a small business if it is independently owned and
operated and not dominant in its field of operation (including its affiliates) and if it has combined annual receipts not
in excess of § 3 million for all its affiliated operations worldwide. A seafood processor is a small business if it is
independently owned and operated, not dominant in its field of operation, and employs 500 or less persons on a
full-time, part-time, temporary, or other basis, at all its affiliated operations worldwide. A business involved in both
the harvesting and processing of seafood products is a small business if it meets the $3 million criterion for fish
harvesting operations. Finally a wholesale business servicing the fishing industry is a small businesses if it employs
100 or less persons on a full-time, part-time, temporary, or other basis, at all its affiliated operations worldwide.

The SBA has established “principles of affiliation” to determine whether a business concern is “independently owned
and operated.” In general, business concerns are affiliates of each other when one concem controls or has the power
to control the other, or a third party controls or has the power to control both. The SBA considers factors such as
ownership, management, previous relationships with or ties to another concern, and contractual relationships, in
determining whether affiliation exists. Individuals or firms that have identical or substantially identical business or
economic interests, such as family members, persons with common investments, or firms that are economically
dependent through contractual or other relationships, are treated as one party with such interests aggregated when
measuring the size of the concern in question. The SBA counts the receipts or employees of the concern whose size
is at issue and those of all its domestic and foreign affiliates, regardless of whether the affiliates are organized for
profit, in determining the concern’s size. However, business concerns owned and controlled by Indian Tribes, Alaska
Regional or Village Corporations organized pursuant to the Alaska Native Claims Settlement Act (43 U.S.C. 1601),
Native Hawaiian Organizations, or Community Development Corporations authorized by 42 U.S.C. 9805 are not
considered affiliates of such entities, or with other concerns owned by these entities solely because of their common
ownership.

Affiliation may be based on stock ownership when (1) A person is an affiliate of a concern if the person owns or
controls, or has the power to control 50% or more of its voting stock, or a block of stock which affords control
because it is large compared to other outstanding blocks of stock, or (2) If two or more persons each owns, controls
or has the power to control less than 50% of the voting stock of a concern, with minority holdings that are equal or
approximately equal in size, but the aggregate of these minority holdings is large as compared with any other stock
holding, each such person is presumed to be an affiliate of the concemn.

Affiliation may be based on common management or joint venture arrangements. Affiliation arises where one or
more officers, directors or general partners controls the board of directors and/or the management of another
concern. Parties to a joint venture also may be affiliates. A contractor and subcontractor are treated as joint
venturers if the ostensible subcontractor will perform primary and vital requirements of a contract or if the prime
contractor is unusually reliant upon the ostensible subcontractor. All requirements of the contract are considered in
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reviewing such relationshi